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ABSTRACT 
Superordinate Words and Subordinate Words 
in mediate Association 
by 
Chalermwong Vajanasoontorn, Doctor of Philosophy 
Utah State University, 1969 
Major Professor: Dr. David R. Stone 
Department: Psychology 
The purpose of the study was to investigate the effectiveness of the 
superordinate and subordinate words as mediators in mediate association 
learning across three different age groups in the A-B, B-C, A-C mediation 
x 
paradigm. The effects of sex difference, high and low levels of associational 
fluency, as well as a type of pre-training which was done by requiring subjects 
to create associations to the mediating B terms, were considered . 
The subjects used were, 50 fourth graders (22 boys and 28 girls), 54 
seventh graders (26 boys and 28 girls) , and 51 tenth graders (22 boys and 29 
girls), for a total of 155 students. Each group of subjects was divided into 
high and low associational fluency groups using the cutting point. The high and 
low associational fluency groups were divided further into two groups each 
using the odd-even method on the ranks on the associational fluency scores. 
Prior to the mediate association learning task, one group received the pre-
training procedure while the other received the no-pre-training procedure 
xi 
where each subject was simply required to write a short story. 
The learning materials consisted of superordinate and subordinate words, 
and high association value nonsense syllables . Two sets of A-B, B-C, A-C, 
mediate association learning task were constructed using superordinate words 
as B terms in one set and subordinate words as B terms in the other, while 
the same nonsense syllables were used as the A and C terms in both sets . Each 
set of the learning task consisted of two 12 paired-associate lists, half of which 
was used as the experimental pairs with the other half as the control pairs. Each 
list of paired-associates was presented one pair at a time for five seconds for 
seven trials . Each subject received both sets of the learning task and served 
as his own control. The multiple-choice method was used to measure the 
amount of mediation. 
The results of the experiments were as follows : 
1. Mediation was obtained with both the superordinate and subordinate 
words as mediators when subjects in the fourth, seventh and tenth grades were 
each treated as a single group, with the exception of the fourth grade group when 
the superordinate words were used as mediators. In general, when subjects 
were treated on the subgroup basis, mediation was obtained increasingly with 
age. 
2. The pre-training method was not superior to the no-pre-training 
(control) method in producing mediation. In fact, on the seventh grade level 
with superordinate words as mediators, the pre-training group was inferior 
to the control group in producing mediation. 
3. Superordinate words were not more effective mediators than 
subordinate words . There was a trend which indicated that subordinate 
words were more effective mediators than the superordinate words with 
the increasing age of subjects, especially among female subjects . 
4. There was no clear-cut evidence that the high associational 
fleuncy level enhanced the occurrence of mediation more than the low 
associational fluency level when the superordinate words and subordinate 
words were used as mediators. 
5. It was found that age had a definite effect on mediation. The 
amount of mediation produced occurred increasing with age, at least for 
the three grade levels compared. 
xii 
6. There was no sex difference on mediation produced superordinate 
words as mediaters . But with the subordinate words as mediators there 
were sex difference effects on the amount of mediation produced in favor of 
female groups on the fourth and tenth grade levels . 
In conclusion, the results of the study were in agreement with the 
majority of the findings reported in the literature on mediate association experi-
ments that mediation could be experimentally produced. The superordinate words 
and subordinate words proved to be about equally effective as mediators and their 
effectiveness increased with the increasing age of the subjects. 
(200 pages) 
INTRODUCTION 
The British associationist philosophers were concerned with the question 
of how ideas became associated or connected to one another. They referred to 
the philosophic speculations of Aristotle who had tried to describe "Laws of 
Association." Research in this area has lagged behind research in other areas 
of psychology. Such research is generally concentrated in the last 25 years, 
where considerable concern with mediation phenomenon and its underlying 
process have accelerated. 
Although a recent field of research, the mediation process has many 
facets. As with most research under a general topic, the issues raised here can 
not be solved with one study. It will be necessary to carefully define what is to 
be attempted and to recognize that only a part of the total problem is being con-
sidered. 
Some of the issues being considered include the following, stated in 
question form: 
1. If a subject learn one list of stimuli in relation to a second list, 
and then learns the second in relation to a third list, is there then some 
observable relation between the first and third list? 
2. Is the process of relating the first to the third list definable? 
3. If chaining of some sort can be postulated as an explanation, how 
can it be described? 
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4. Is the problem complex enough to require hypotheses beyond 
simple habit strength? 
5. How do previously formed concepts become associated? 
6. Is mediation a particular kind of association? 
7. Is the mediation process influenced by the type of mediator, i. e . , 
words, shocks, sounds ? 
8. Does the mediation process have both conscious and unconscious 
elements? 
9. Do the individual differences of subjects such as sex, age, IQ, 
learning ability, verbal fluency have influence on mediation process? 
10. Can some sort of pre- training such as the familiarization of the 
mediator enchance mediation? 
In the broadest sense, the association of two presumably independent 
elements is assumed to be mediated by association between the elements and 
some common stimulus or stimuli (mediators) . The classic paradigm of 
mediate association as set forth by the British associationists is simple, but 
powerful. Briefly , it was held that if an element A was associated with another 
element B, and still another element C was also associated with B, then element 
A would come to have some association with element C. This was called mediate 
association as opposed to immediate association which arose from direct 
association through contiguity of the elements in time or space . 
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Purpose of the Study 
Bugelski and Sharlock (1952) stated that "the concept of mediation is 
of great potential value for the psychological analysis of learning , thinking, 
and insight. " The purpose of this study was to investigate the effect of super-
ordinate words and subordinate words as the mediators in mediational verbal 
learning across different age groups . A chaining mediation paradigm of the 
form A-B, B-C, A-C was employed. 
The Mechanics, Paradigms, and Testing 
of Mediate Association 
The notion that mediate association occurs between independent terms 
o r elements or items, if they are as socia ted with common terms, can be tested 
in an experiment. The simplest mediate association paradigm consists of three 
elements arranged in such a way that two of them are associated with the third 
element. A convenient and usual way to test for mediate association is provided 
by a simple experiment involving paired-associate learning technique . In this 
situation, the subject is asked to learn pairs of words. The left hand terms serve 
as the stimuli and the right hand terms are responses . In the mediate association 
experiment, the subject first learns the A-B list then he learns the B-C list. 
The experiment has thus provided A and C terms with common B terms. The 
test for the presence of mediate association between A and C can then be made. 
It is assumed that the common B term occurs implicitly between A and C during 
the test stage and thus facilitates the learning process. The associations between 
A and B, B and C, can be learned entirely in the experimental setting then a 
test for the A-C association is given. Or, we can take natural associates, 
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such as language habits, as one pair of elements (say A and B) then one member 
of the pair (say B) may be paired with the third element, C, followed by the test 
for mediate association of A-C. Of course, it is possible that the mediate 
association experiment may utilize more than three elements . For example, 
in an experiment using four elements, A, B, C, D, the A-B, B-C, and C-D 
associations may be learned directly in the laboratory, then the mediate associ-
ation between A and D can be tested. The four-stage mediation experiment can 
also be arranged in such a way that only the A-B association is acquired in the 
laboratory, while the B- C, and C-D associations are inferred from natural 
language habits as measured by word association norm, then follow by testing 
for A-D mediate association. 
There are eight possible mediational paradigms involving three elements. 
It is usually known as the three-stage mediation paradigm. The eight three-stage 
paradigms, as shown in Table 1, are identified by the Roman numerals I to VIII 
in studies by Horton and Kjelbergard (1961) . 
Paradigms I through IV have been identified as chaining models; 
Paradigms V and VI as stimulus-equivalence models; and Paradigms VII and VIII 
as response-equivalence models (Horton and Kjeldergaard, 1961). In the chaining 
models, the mediator (B) functions as the stimulus of one pair and the response 
of the other pair and the mediation occurs, supposedly, by means of the direct 
A-B-C sequence. The important feature of the chaining model is that there is a 
Table 1. Three-stage mediation paradigms 
I II 
Stage 1 A-B B-C 
Stage 2 B-C A-B 
Test Stage A-C A-C 
v VI 
Stage 1 A-B C-B 
Stage 2 C-B A-B 
Test Stage A-C A-C 
Paradigm 
III 
B-A 
C-B 
A-C 
Paradigm 
VII 
B-A 
B-C 
A-C 
IV 
C-B 
B-A 
A-C 
VIII 
B-C 
B-A 
A-C 
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chain from A to C. In the stimulus-equivalence models, the stimulus components 
of the first two stages are each paired with the same response, thus making the 
two stimuli functionally equivalent. In the response-equivalence models, the 
response components of the first two stages become functionally equivalent 
because they are each paired with the same stimulus. 
In testing for the mediate association, the most common method is to 
measure the rate of acquisition of the A-C association in comparison with 
some control. For example, in the A-B, B-C, A-C chaining model, after the 
acquisition of the first two stages, A-B, B-C paired-associate learning lists, 
the subject is provided with the A-C test list. The subject is required to learn 
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the A-C list. The learning procedure is that the A-C pairs are shown once 
then A terms are presented alone while the subjects try to anticipate the 
proper C terms before they are actually shown. For this reason, it is also 
known as the anticipation method. The test stage measures the rate of learn-
ing of the subject on the A-C list against some sort of criterion, such as, one 
or more errorless trials. The number of trials the subject needs in order to 
perform a perfect trial or trials is his learning rate . 
Another method of assessing the mediate association is the matching 
or recognition method. In this technique, the A term is presented with a 
multiple choice of C terms and the subject is required to select the alternative 
that seem to fit best with the A term. The multiple-choice method has some 
advantages over the A-C list acquisition method because it reduces task com-
plexity and memory load on the part of the subject due to the elimination of the 
acquisition of the A- C list. Therefore , it permits the mediational processes 
to determine the performance of the subject more than the acquisition method 
does because it forces the subject to use the mediator in order to arrive at the 
correct response while in the acquisition method the subject may not use the 
mediator even if it is available. It also minimizes the interference and forget-
ting effects (Earhard and Mandler, 1965). The multiple-chioce method is used 
in the present study. 
Still another method of measuring of mediation in mediate association 
experiment is the recall method. In this method, the A term is presented to 
the subject and asked him to provide the appropriate the C term. The recall 
method has been criticized as being too tnsensiti.ve to detect mediational effects 
7 
unless the A-B, B-C bonds have been built up to a very high degree (Horton 
and Kjeldergaard, 1961). 
The control or non-mediated condition in the mediate association 
experiment is done by removing the link or common associate between the A 
and C terms is given, as shown in Table 2. 
Table 2. Mediated and non-mediated conditions in the A-B, B-C , A- C ~~ 
~g paradigms 
Stage 1 
A - B 
1 1 
A - B 
1 1 
Stage 2 
Mediated condition 
Non-mediated condition 
D -C 
1 1 
Test Stage 
A -C 1 1 
A -C 
1 1 
In the mediated condition in Table 2, the mediating links between the 
A and C terms are provided by Stage 2 learning and mediation is assumed 
8 
because A and C terms have B terms as their common associates . In the non-
mediated or control condition, the B terms in either Stage 1 or Stage 2 are 
removed and replaced with unrelated D terms, consequently there are no 
mediating links between A and C terms and it is assumed that mediate associ-
ation between A and C can not be taken place. Therefore, the A-C test list 
on the mediated condition should be readily learned in comparison to the A-C 
list of the non-mediated or control condition. 
The mediation paradigm can also be arranged in such a way that mediated 
interference condition is produced, as shown in Table 3. 
T able 3. Media ted interfe r ence condition in A-B, B-C, A-C chaining 
paradigm 
Stage 1 
A -B 1 1 
Stage 2 
B - C 
1 1 
Test Stage 
A -C 1 2 
In the mediated interference condition (Table 3), the links provided 
are inappropriate because the test-stage terms are repaired in such a way 
that stimulus and response terms have not been previously associated with 
the same B term. Any mediated association formed as a result of learning 
9 
Stage 1 and 2 will interfere with and retard acquisition of the test-list terms . 
Therefore, it is assumed that acquisition of the test list on the mediated inter-
ference condition will be even slower than that for the control or non-mediated 
condition. 
The arrangement of the learning lists of the mediated and non-mediated 
conditions can be done as a homogeneous list or a mixed list. In the homogeneous 
list, one group of subjects is presented with the mediated condition while a com-
parable group of subjects is presented with the non-mediated condition. The 
performance of the subjects on the A-C test stage on the mediated conditiond 
is compared with that of the subjects on the control condition. In the mixed-list 
design, the mediated and non-mediated conditions are arranged within a single 
paradigm. Each subject serves as his own control. The performance of a group 
of subjects on the test stage for the mediated condition is checked against their 
own performance on the test stage of the non-mediated condition. In the mixed-
list design, the mediated condition makes up half of the learning lists while the 
control condition takes up the other half. The mixed-list design has eliminated 
the controlling for intersubject variabilities, and the necessity for employing a 
large number of subjects in the experiment. The mixed-list arrangement is 
used in the present study. 
10 
REVIEW OF LITERATURE 
Mediate Association 
Early mediationists. 
As early as the ancient Greeks, men paid attention to the question 
of how ideas become associated or connected to one another . Aristotle, the 
ancient Greek philosopher pointed out that there were three ways in which ideas 
would become associated, through similarity, contrast, and contiguity in space 
or time. These three--Similarity, Contrast, and Contiguity--came later to be 
regarded as the primary "Laws of Association," passed on relatively unchanged 
to become in the eighteenth and nineteenth century the cornerstone for a philosoph-
ical school, the British Associationism. During these two centuries a long line 
of British philosophers conceived of association as the basic mechanism of the 
mind (Woodworth and Schlosberg, 1960) . The British associationists believed 
that ideas could become associated directly, immediate association, or ideas 
could become connected through association with another idea or ideas which 
were common to both of them, mediate association (Jenkins, 1963) . 
The concept of mediate association was suggested by Hume as he 
made the following observation: 
That we may understand the full extent of these relations 
(similarity, contiguity, and cause and effect) we must consider 
that two objects (ideas) are connected together in the imagination 
not only when the one is immediately resembling, continguous to, 
or the cause of the other, but also when there is interposed between 
them a third object, which bears to both of them any of these rela-
tions. (Goss, 1961, p. 286) 
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Sir W. Hamilton, however, contributed the first clear analysis of 
the concept of the mediate association. He maintained that the successive 
appearance of apparently unrelated ideas in consciousness could be accounted 
for only on the basis of a third idea which was definitely related to both of 
them. According to Hamilton' s analysis , the term " mediate association" 
referred to : 
An indirect associative connection between two items of experi-
ence, ideas, or mental acts, as opposed to a direct type of associative 
connection. And this indirect associative connection is one supposedly 
mediated by a third item that has been directly associated with both 
of them. (Peters, 1935, p . 20) 
The associationists attempted to work out the necessary details so as 
to explain the complex processes of association and thinking. They developed a 
surprisingly consistent and detailed system which has had a profound effect on 
our present psychology. However, it must be emphasized that all these were 
"armchair psychology" based on careful scrutiny by each philosopher of his 
own experience, and not verified by any laboratory experiments (Woodworth 
and Schlosberg, 1960). The notion that much of overt human behavior depends 
on some covertly verbal, mediating mechanism has generally been accepted in 
contemporary psychology, but the experimental attacks on the problem of 
mediation phenomena have lagged far behind and only have appeared with increas-
ing frequency over the past 30 years (Earhard and Mandler, 1965). 
Hullian model of mediation 
Research in mediation did not really start picking up its momentum 
until the behaviorists treated mediation in term of stimulus-response analysis. 
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Clark Hull was generally credited as the man who treated the concept of mediation 
systematicallyand developed the concept to its fullest, though his predecessors, 
Watson and other behaviorists, had treated the subject quite sophisticately (Goss, 
1961). Several theories concerning with the nature of mediation have been pro-
posed, and though they differ somewhat as to the exact nature of the mediating 
process, they all develop from a series of papers by Hull (1930, 1931, and 1939). 
The basic assumption underlying the concept of mediation, as Hull 
(1930, 1931, 1939) treated it, was that a response made to any stimulus had 
distinctive stimulus consequences and that the stimulus consequence of any given 
response could be associated with additional responses. Hull (1930) introduced the 
concept of pure stimulus act into his stimulus-response analyses of mediating 
response. By definition, pure stimulus acts were stimulus-producing responses 
whose sole function was conceived to be that of serving as cues for instrumental 
responses. The pure stimulus acts were not instrumental responses and served 
no function other than as stimuli to evoke succeeding internal responses and 
ultimately the critical final overt response which was sought. The pure 
stimulus act thus could be regarded as an organic, physiological--strictly internal 
and individual--symbolism. 
In his 1931 paper, Hull proposed fractional anticipating goal responses 
as the pure stimulus acts in his analysis of behavioral phenomena. The frac-
tional anticipating goal response, or rG (Bugelski, 1956, called it "little argy") 
as Hull called it, consisted of components goal response compatible with the 
instrumental responses of the behavioral sequence. Through conditioning to 
the persisting drive stimulus and traces of the external stimuli preceding the 
13 
goal stimulus, the r G moved back to the beginning of the behavioral sequence. 
The r , therefore, became anticipatory and the stimuli which it produced were 
G 
available for conditioning to successive instrumental responses of the sequence. 
The rG could be considered as an intervening variable because it came between 
some external stimuli and subsequent goal response. As an intervening variable , 
it served as a mediator or intermediary between a stimulus and a response, 
and if there were several responses in a series of .behavioral sequences, the 
r G could serve as a source for stimulation of consequent responses through its 
stimulus-producing capacity, either directly of through conditioning. 
In his 1939 paper, Hull presented the analysis on the problem of 
stimulus equivalence in behavior theory. According to Hull the problem of 
stimulus equivalence was essentially this : 
How can we account for the fact that a stimulus will sometimes 
evoke a reaction to which it has never been conditioned, i.e. , with 
which it has never been associated? (Hull, 1939, p . 9) 
Hull (1939) isolated three fairly distinct principles or mechanisms 
as mediating stimulus equivalence. The first and most obvious mechanism 
responsible for evoking the same or equivalent reaction was the partial 
physical identity of the stimulus complexes involved. The second principle 
was called primary or physiological generalization. It was closely linked 
with classical conditioning and illustrated by the generalization found on a 
physical gradient surrounding a conditioned stimulus. The third principle 
mediating stimulus equivalence was called secondary or mediated generalization. 
According to this principle, the stimulus equivalence was conceived to come 
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indirectly through the previous widespread conditioning of the stimulus 
continuum to some other reaction. The secondary or mediated generalization 
was used to explain equivalence of stimuli that were beyond the range of physical 
generalization gradient of each other. This generalization acrossed different 
physical dimensions relied on response-produced cues as mediating links. Hull 
stated that each response produced its own characteristic proprioceptive stimuli 
which might then become associate with other responses. Therefore, two 
stimuli, S and S , associated with a common response, R , might be said to 
a n x 
produce a common proprioceptive stimulus, s . 1 The common response could 
x 
occur implicitly or fractionally and could produce implicit fractional stimulus 
consequences, and when S was associated with a new response, R , this new 
a . y 
response was also associated with the implicit stimulus consequence, S , of the 
x 
common response R . This mechanism could be used to explain why S which 
x n 
was beyond parimary generalization range of S and had never been associated a . 
with R was able to evoke the new response R . This phenomenon occurred y y 
because the presence of S evoked implicit R and its stimulus consequence S 
n x x 
which in turn evoked R . y 
It is Hull's notion of secondary or mediated generalization that most 
of the current mediational models have been derived from. These models 
may be divided into two rather distinctive types: (a) representational mediational 
models and (b) associational mediation models . The resentational model places a 
great deal of emphasis on the nature of the mediation process, as opposed to its 
1
small letter usually denotes internal process. 
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effect. This model is based on Hull's fractional goal response. It is asserted 
that the implicit mediating link in the process is a fractional response which 
is attached to stimulus elements . The associative model appears to require 
some sort of implicit verbal mediating links or implicit verbal chains as the 
mediators (Horton and Kjeldergaard , 1961). 
Implicit fractional goal response model of mediation 
Cofer and Foley (1942) used the Hullian model of implicit fractional 
response and its stimulus consequence for their mediation process in verbal 
behavior. They pointed out the distinction between mediated or semantic and 
non-mediated generalization. In verbal behavior , the non-mediated generali-
zation occurs along dimensions of physical similarity such as homophones . The 
mediated generalization depends upon meaningful similarity of the verbal stimuli 
such as synonyms. The non-mediated generalization presuppose naive organism, 
whereas mediated or semantic generalization depends upon meaningful similarity 
which acquires through previous learning. Cofer and Foley stated that, in the 
semantic generalization experiments, mediated generalization presupposes and 
depends upon the pre-experimental formulation of conditioned responses or 
associations, i.e., the gradient of generalization is a gradient along a dimen-
sion of conditioned stimulus functions . The stimuli need be similar only insofar 
as they have been previously conditioned to the same (or similar) response. 
Osgood (1953) proposed representational mediators which based on 
Hull's fractional goal response as the links between a sign and the object it 
signifies. He defined the object as any pattern of stimulation which evokes 
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reaction on the part of an organism and the sign as any pattern of stimulation 
which is not the object and yet evokes reactions relevant to that object. Of the 
total behavior elicited by a stimulus-object, some portion is relatively 
"object-tied" (probability of occurrence highly dependent on the presence of 
the object) and another portion is relatively "detachable" (probability of 
occurrence largely independent of the presence of the object) . Signs tend to 
become conditioned to both types of reactions, but, when presented alone, 
are more likely to evoke the "detachable" reactions . The responses evoked 
by a sign are not the same responses evoked by the object, but the "detachable" 
portions of responses made to that stimulus object. F o a sign to have its 
representing property it must evoke in an organism a mediating reaction. This 
mediating reaction or representational mediation process, as Osgood called it, 
is some "detachable," fractional part of the total behavior elicited by the object 
and it produces a distinctive pattern of self-stimulation which mediates various 
instrumental sequences. This representational mediation process is the mean-
ing of the sign. Then the meaning is the source of mediation. Osgood (1961) 
used the concept of representational mediation process in the analysis of 
mediated verbal transfer in terms of semantic generalization. Two verbal 
stimuli, one training stimulus and the other test stimulus, can produce 
mediated verbal transfer, if they were semantically related. The mediated 
verbal transfer occurs because the training and test words, as signs, have 
acquired similar representational mediation processes or mediating response 
in the previous history of the subject. The amount of mediated transfer 
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depends upon the distance of semantic relation between the two verbal stimuli. 
Mowrer (1954) had suggested how language might be accounted for through the 
principles of respondent conditioning and mediation. In language, the sentence 
serves as a conditioning device in producing new association between subject 
and predicate. By means of conditioning process , the meaning attached to the 
predicate of the sentence shifts to the subject of the sentence . The reactions 
or meaning evoked by the predicate become conditioned to the reactions aroused 
by the sign (in Osgood's sense) which is the subject of the sentence. The reaction 
evoked by the sign is the detachable portion of the total reaction elicited by the 
stimulus-object which the sign represents. When the organism who has learned 
the sentence encounters the stimulus-object, it will elicit in him the total 
reaction of which the detachable response is a part, and this detachable response, 
in turn will elicit the meaning of the predicate. The detachable reaction functions 
as a mediator or a mediating response that carries the meaning of the predicate 
to the thing, event, or person which the subject of the sentence represents or 
stands for. 
Associative or chaining model of mediation 
Bousfield (1961) explained mediated generalization in verbal behaviour 
in terms of meaningful associated common to both training and test word. Each 
of the verbal stimuli has a number of meaningful associative responses and the 
associative responses common to both verbal stimuli serve as mediating link 
between the two words. The amount of mediated generalization from the train-
ing word to the test word depends upon the number of associative responses they 
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have in common. The mediating mechanism in Bousfield' s analysis can be 
regarded as some sort of verbal response chaining, because, either the 
training word as a stimulus is already connected with the test word as a 
response, or the training and the test words as stimuli have already been 
with some common associative responses and while learning the training 
word in connection with an observable response, the subject is implicitly 
saying the test word or the common associative word as the covert response 
to the training word. Therefore while learning the connection between the 
training word and observable response the subject is also acquiring the 
connection between the test word and that observable response. 
Jenkins (1963) shared Bousfield' s notion that mediation occurred 
through implicit verbal chains. Verbal habits as indicated by word associ-
ation norms function as the mediators between two or more events. 
Research in mediate associations 
Three-stage mediational paradigms. The first systematized and fre-
quently cited experiment using three-stage mediational paradigm was done 
by Shipley (1933) and later replicated by Lumsdaine (1939) . It was a classical 
conditioning experiment, involving non-verbal materials, using the A-B, B-C, 
A-C chaining paradigm. In the first stage, a faint flash of light was paired 
with a tap on the cheek which evoked a reflex eye-blinking response. In the 
second stage, the tap on the cheek, which always produced eye-blinking, was 
followed by an electric shock to the finger which produced finger withdrawal 
response. In the third or test stage, the light was presented alone. It was 
found that the light elicited the finger withdrawal response even though the 
light had never accompanied the electric shock. Shipley explained this 
phenomenon as that eye-blinking response served as the mediating link 
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between the light and the finger withdrawal because the light had been con-
ditioned to elicit eye-blinking response which in turn elicited finger withdrawal. 
Peters (1935) was the first experimenter who attempted to investigate 
three-stage paradigms using verbal materials. He conducted a series of nine 
experiments using several mediational paradigms (Paradigm I, V, and VII on 
Table 1). His experimental materials were words, nonsense syllables, and 
numbers . In his experiments, Peters had the subjects learn the first two lists 
of paired-associates when they were tested for mediate association by the 
recall method. Generally, Peters ' experiments failed to demonstrate the 
mediational effects. In only two out of the nine experiments did he find evi-
dence for mediation and only with a few subjects who were able to make use 
of the common term "perceptually or ideationally present at the time of 
recall." Peters' failure to find significant evidence for mediation might 
have been because of the recall method which he employed for testing medi-
ational effects was too insensitive to use with a relatively low level of learning 
of Stage 1 and 2. 
Contemporary mediate association experiments, using three-stage 
mediation paradigms, that provided evidences for mediational effects. Bugelski 
and Scharlock (1952) regenerated the enthusiasm for mediate association experi-
ments, which had subsided because of Peters ' negative findings, when they 
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reported positive results of their experiment. Bugelski and Scharlock used 
20 college students as the subjects in the A-B, B-C, A-C chaining paradigm 
with nonsense syllables of 40 per cent to 50 per cent association value as 
stimuli and responses. Each list of paired-associates contained 16 pairs of 
nonsense syllables. The arrangement of the paradigm was in a mixed-list 
design where every subject encountered the same lists and each subject served 
as his own control. Half of the A-C pairs (the experimental pairs) were arranged 
in such a way that an A syllable and a C syllable had been associated with a 
common B syllable. The reamining eight pairs (the control pairs) were com-
posed of the A and C syllables paired at random so that none had a common 
and specific B associate (see Table 4). 
Table 4. The arrangement of the experimental and control conditions in the 
Bugelski and Scharlock study 
Stage 1 Stage 2 
Experimental Condition 
B -C 
1 1 
Control Condition 
Test Stage 
A -C 1 1 
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In the Bugelski and Scharlock experiment, the subjects first learned 
Stage 1 then Stage 2. The last stage was learned as the test stage for mediation 
after the completion of Stage 2. Each pair of all three lists was learned by 
anticipating the correct response to a criterion of five perfect trials . The 
median number of trials required for the acquisition of the A-C experimental 
pairs was compared against that of the control A-C pairs. The results indi-
cated that the median number of trials required to learn the eight A-C experi-
mental pairs was 5. 3 as compared to 7. 0 for the eight A-C control pairs. The 
mean difference between the medians was significant beyond . 01 level of 
confidence. 
However, the control condition of the Bugelski and Scharlock study was 
not the non-mediated condition but that of the mediated interference condition. 
Therefo:re, it was possible that their mediated condition contributed no possitive 
facilitation but zero mediational effect evaluated against a negative contribution 
from the interference condition which was used as the control condition. 
Norcross and Spiker (1958) performed two experiments, using the three-
stage A-B, B-C, A-C chaining paradigm, to improve on the Bugelski and 
Scharlock study. They obtained both mediated facilitation and mediated inter-
ference effects relative to the non-mediated control condition. In their first 
experiment, using 30 kindergarten children, the comparison was made among 
the mediated facilitation, the mediated interference and the non-mediated or 
control conditions. The experimental arrangement is shown in Table 5. 
With reference to Table 5, each of the three lists consists of six 
Table 5. The arrangement of the mediated facilitation, mediated inter-
ference and non-mediated conditions in the Norcross and Spiker 
experiment 
List I 
A -B 
1 1 
A -B 5 5 
List II 
Mediated Facilitation 
B -C 
1 1 
Mediated Interference 
Non-mediated 
List III 
stimulus-response picture pairs. On the first two pairs of List III, the 
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mediational chain is expected to facilitate learning. For the two middle pairs, 
the mediational chain is expected to elicit incorrect responses and thus inter-
fere with learning. The last two pairs of List m have no experimentally 
established mediating tendencies and serve as the control pairs. The 30 
kindergarten children were randomly divided into three groups of ten each. 
All groups received the same form of List I and III. The groups differred with 
respect to which of the three forms of List II they received. These three forms 
were constructed so that for a given List III pair, facilitation was predicted 
in one group, interference in another, and neither mediated facilitation nor 
interference for the third group. On List III, the test list, the subjects 
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were presented with the A pictures and were required to anticipate by naming 
the proper C pictures before they were actually shown. In five test trials, the 
mean number of correct responses were 7. 40 for the facilitation, 4. 83 for the 
control, and 4. 40 for the interference conditions. The mean number of correct 
responses for the facilitation condition was significantly higher (at . 001 level) 
than those of the interferences and control conditions. There was no significant 
difference between the mean number of correct responses of the interference 
and the control conditions, however. 
In the second experiment of Norcross and Spiker, which followed the 
procedure of the first experiment, but omitted the mediated facilitation con-
dition and increased the number of pairs in the interference and control con-
ditions to three each. They found that in five trials on List III, the mean 
number of correct responses of 24 first grade children were 7. 83 for the con-
trol condition and 6. 21 for the interference condition. The difference was sig-
nificant at the . 01 level of confidence. They concluded that, under the ap pro-
priate condition, mediated facilitation and mediated interference effects could 
be produced. 
Davis (1966) employed a mixed-list A-B, B-C, A-C paradigm in which 
all subjects were given mediated facilitation, mediated interference, and control. 
pairs. All the paired-associate lists composed of nine pairs of high frequency 
words. Ten students from each of five grade levels (second, fourth, sixth, 
eighth, and college) learned each list by the anticipation method. Using the 
mean number of error for making the correct responses for the A-C list 
as the criterion, the results showed that all grade levels performed best on 
the facilitation pairs, intermediate on the control pairs, and poorest on the 
interference pairs, with the exception of a slight reversal between control 
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and mediated facilitation pairs for eighth graders . The differences among the 
conditions were significant at . 01 level of confidence. 
Peterson and Blattner (1963) conducted four experiments all using 
A-B, B-C, A-C chaining paradigms with only one paired-associate in each 
stage. The four experiments differred primarily in the meaningfulness of the 
learning materials. Nonsense syllables of 0-17 per cent association value 
were used for the A, B , and C terms in Experiment I and nonsense syllables 
of 100 per cent association value for the A, B, and C terms in Experiment II. 
The nonsense syllables of Experiment II were used as the A components of 
Experiment III and IV, while the B components were stimulus words from the 
Kent-Rosanoff word association norms (Russell and Jenkins, 1954). The C 
components were either the most frequently occurring response, such as 
heavy-light, or a response occurring with low frequency , such as heavy-lead, 
to each of the B stimulus words. Only high frequency responses were used in 
Experiment III. Both high and low frequency responses were used in Experiment 
IV for constructing two types of mediational presentation, one high and one low 
mediational conditions . 
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The frequency of presentation of the pairs vaired from one, three, and 
six times to determine the effect of frequency of presentation on mediation. In 
Experiment I and II, the A-B pair was shown one , three, and six times , followed 
with the B-C pair with the same frequency as the A-B pair. For Experiment ill 
only the A-B pair was shown one, three , and six times , while the B-C association 
was inferred from word association norm. In Experiment IV, the A-B pair was 
shown only once while the B-C pair was inferred. The measures of mediate 
association was done by the multiple choice matching method. The A term was 
given with a choice of three alternatives of which only one was the correct 
answer. When the data of 132 college students who participated in the experi-
ments were subjected to an analysis, correct C responses for the mediated 
conditions were significantly higher than those of the control conditions in all 
four experiments . The analysis of the effect of the meaningfulness of the learn-
ing materials indicated that , in general , mediational responses increased as 
the meaningfulness of the materials increased . The number of presentations 
of the A- B, B-C pairs seemed to influence the availability of C responses, that 
is , as the frequency of the presentation increased it enhanced the retention of 
the A-B , B-C associations . 
The studies by Bugelski and Scharlock (1952 ), Norcross and Spiker 
(1958), Peterson and Blattner (1963), and Davis (1966), cited above, had 
demonstrated that mediation could be produced experimentally with the three-
stage mediation paradigms. However, the paradigms used in the four studies 
were the same A-B, B-C, A-C chaining paradigms, The A-B, B-C, A-C 
paradigm produces forward associations in the order of direct A-B-C sequence 
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through the second stage B-C. 
McCormack (1961) performed a series of three experiments to demon-
strate that mediation could be produced through backward or reverse association. 
He employed the three-stage A-B, C-B, A-C stimulus equivalence paradigm in 
all three experiments. The A-B, C-B, A-C paradigm produces backward associ-
ations through the C- B second stage in a sense that the C term is used as the 
stimulus and the B term as the response for the second stage . 
McCormack used technical and clerical staff of his laboratory as subjects 
in all three experiments. E ach subject served as his or her own control. In all 
three experiments, the subjects were required to learn three lists of paired-
associates each composed of ten pairs of meaningful words. The first list was 
made up of ten A-B pairs and the third list of ten A-C pairs while the second 
list was composed of five C-B and five C-D pairs. The five C-D pairs served 
as the control pairs and D words were unrelated to B words . It was predicted 
that the five word-pairs of the A-C list which were preceded by the C-B pairs 
would be learned more readily than those five preceded by the C-D control 
pairs. The prediction was supported by the findings of all three experiments . 
The subje9ts learned the A-C pairs of the mediated conditions significantly faster 
than the A-C pairs of the control conditions . The explanation given by McCormack 
for the positive mediational effects in the backward association condition was that 
while the subjects learned the C-B association they learned the B-C association 
as well which resulted in the forming of the A-B-C forward sequence. 
McCormack's notion that while learning paired-associates, both forward 
association (stimulus-response) and backward association (response-stimulus) 
27 
are learned, have been supported by several investigators . 
Murdock (1956) did an experiment in an attempt to determine whether 
subjects, in learning A-B, also simultaneously learn B-A. He had 12 college 
students learned A-B list (List I) which was composed of ten pairs of nonsense 
syllables with 100 per cent association value until the list was learned by all 
subjects to a criterion of one perfect trial. Then, the subjects were required 
to learn List II, which was made up of five (A- B) pairs that were merely repeated 
from List I, five (B-A) pairs that were reversed, and five control A-B pairs, 
that were completely new to the subjects . List II was learned: (a) until each 
of the 15 pairs had been correctly anticipated at least once, or (b) for 30 trials, 
whichever came first. Using the total number of correct anticipations per pair 
as the measure of learning, the findings indicated that, in List II, learning, 
the correct anticipations of the B's for the A-B pairs and A's for the B-A 
pairs were significantly higher (. 01 and . 05, respectively) than B's of the 
control A- B pairs. The correct anticipations of the A-B pairs in List II was 
slightly higher than those of the B-A pairs, though not statistically significant. 
Murdock concluded that the subjects, while learning A-B were evidently also 
learning B-A, though at a slightly lesser degree. 
The findings of Murdock that while learning the forward associ-
ation, the backward association was also learned have been substantiated by 
the experiments of Feldman and Underwood (1957), Jantz and Underwood (1958), 
and Harrigan and Modrick (1967). 
Feldman and Underwood (1957) had 120 undergraduate students learn 
list of paired-associates which consisted of nonsense syllables as stimuli and 
adjectives as responses. The subjects learned the list to the criterion of 
two consecutive perfect trials, then, the response terms were presented to 
them and asked them to recall the proper stimulus terms . The results 
indicated that 50 per cent of all the stimulus terms given by the subjects 
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were correct. Though Feldman and Underwood did not use any control group, 
it was inconceivable that anyone who did not learn the list would be able to recall 
the stimulus terms. Jantz and Underwood (1958) designed a study to determine 
R-S (response-stimulus) or backward learning of pai'red-associates as a function 
of number of S-R trials and the meaningfulness of the stimulus terms in the S-R 
list. Different groups of college students were given 4, 12 , and 24 trials on a 
list of eight paired-associates having nonsense syllables for stimuli and adjectives 
for responses. Four different association values (0 per cent , 33 per cent, 67 
per cent, and 100 per cent) were represented by the stimuli. Immediately 
following the specified number of trials on the S-R list, the subjects were given 
the R terms and were asked to recall the appropriate S terms. It was found that 
both the degree of S-R learning and the meaningfulness were positively related 
to the amount of R-S learning, with the higher the number of S-R learning 
trials and the higher the association values, the higher the number of correct 
recall. Harrigan and Modrick (1967), used two lists of 12 paired-associates 
derived from the lowest 24 and the highest 24 items in Noble's (1952) list of 
dissyllables scaled for meaningfulness, to determine R-S learning as the 
function of the meaningfulness of the materials. They found that after learn-
ing the S-R lists , the bakcward R-S association was formed in equal strength 
with the forward association in the case of high meaningful materials. But 
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with the low meaningful materials the backward association was formed with 
considerably less in strength than the forward association . 
Horton and Hartman (1963) compared the effectiveness of forward asso-
ciation against backward association in the facilitat on for the mediated learning. 
In order to determine the relative facilitating effects of forward and backward 
or reverse associations, two three-stage chaining paradigms (A-B, B-C, A-C; 
A-B, B-C, C-A) were used in the experiment. The task as presented to the 
subjects was a simple paired-associate learning problem involving three lists , 
each contained six pairs of low-frequency five-letter words. The list consisted 
of one-half A-C pairs and one-half C-A pairs . Thirty-two college students , e ach 
served as his own control , were used as the usbjects. The findings indicated 
that forward associations were superior to backward associations in the facil i ta tion 
of mediated learning. The differences in directionality effects was significant at 
the . 05 level of confidence. Although Horton and Hartman did not use an inde-
pendent control condition, they suggested that both forward and backward asso-
ciations had facilitative effects on mediated learning relative to the control con-
ditions typically employed in experiments on mediate association. 
Numerous other studies (Christiansen, 1966; Cramer and Cofer, 1960; 
Dean and Martin, 1966; Horton, 1964; Horton and Kjeldergaard, 1961; Kulp and 
Robinson, 1965; Peterson et al., 1964; Richardson, 1962; Seidal, 1962; and 
Yarmey, 1966) using various types of learning materials and various three-stage 
mediation paradigms have convincingly demonstrated that mediate association 
could be produced in the laboratory. Only some additional studies will be cited 
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to give some more relevant data in supporting the mediational effects produced 
in three-stage mediation paradigms . 
Kulp and Robinson (1965~ using low-frequency five-letter words as 
learning materials with male subjects in the A-B, B-C , C-A reverse mediation 
paradigm with the acquisition method for the test stage. They found tha~ by 
increasing the interval of anticipation for the C-A test stage from 2 to 4 seconds, 
the facilitative effects for mediation increased. 
Richardson (1962) paired concept examples with nonsense syllables in 
an attempt to produce positive transfer to learning the concept names as responses 
to the syllables. He employed the B-C, A-B, A-C mediation paradigm where B 
was a noun, or a group of nouns, and B-C was an assumed connection between 
the nouns and the name of the group. Nouns , such as fox , tiger, and mule, etc., 
selected from a class, such as animal, are examples of the class concept. 
Nouns, such as milk, snow, lint, etc., selected on the basis of a common 
descriptive response are examples of dominance concept, such as white . 
Richardson found that there were large amounts of transfer from examples of 
a class to the name of the class, but the examples of dominance concepts did 
not produce significant amount of transfer to the common associative response. 
Yarmey (1966) used four high arousal (rape , vomit, slut, and kiss) and 
four low arousal words (carrot, berry, pencil, and walk) as the common (B) 
elements in a A-B, B-C, A-C chaining paradigm. The A and C terms were 
two-digit numbers. The subjects in the mediated and the control groups were 
56 college students . The findings showed that though both types of words in the 
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mediated group provided significant amount of facilitation for mediation over 
the control group they did not differ from each other in providing mediational 
effects. 
Horton (1964) used college students in two three-stage mediation para-
digms, A- B, B-C, A-C chaining and B- A, B-C, A-C response equivalence, to 
investigate the effects of meaningfulness of common (B) elements and learning 
a bilities of subjects on mediate association. The A and C terms of both paradigms 
were nonsense syllables ranging from 70 to 80 per cent association value. The 
common or mediating (B) terms were selected from the low and high extremes 
::> f Noble 1s (1952) scale of dissyllables. Using the mean number of correct 
anticipations for ten A-C trials as the criteria for both paradigms, the analysis 
Jf variance indicated that the experimental subjects performed better than the 
:!ontrol group and the high meaningfulness materials produced stronger effect 
Jn mediation than the low meaningfulness materials. However , the learning 
lbility of the subjects did not interact significantly with either mediation or 
neaningfulness. Learning ability seems to be related to learning speed but 
10t to mediation. 
Dean and Martin (1966) used the A-B, B-C, A-C mediation paradigm 
,vher the A-C list consisted of half mediated and half control pairs, and found 
;hat overlearning of the list made the subjects aware of the mediational process, 
3ubjects used in the experiment were college students while the learning mate-
:ials were nonsense syllables . One group of subjects learned the A-C list to a 
!riterion of two perfect trials, while the other group was given ten additional 
rials beyond the second perfect trial. The results from both groups provided 
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evidence for the mediational effect but the group that were given ten additional 
trials reported significantly more awareness of the mediational process for the 
mediating pairs in the post-experimental inquiry . 
Contemporary experiments on mediate association, using three-stage 
mediation paradigms that were unsuccessful in producing mediational effects. 
The majority of the experiments on mediate association using various three-
stage mediation paradigms had provided evidence for supporting the hypothesis 
that mediation could be produced experimentally and it was generally accepted 
that the phenomenon of mediate association did exist (Horton and Kjeldergaard , 
1961; Jenkins, 1963). However , some studies on mediate association did not 
succeed in an attempt to provide evidence for mediate association. 
Crawford and Vanderplas (1959) using 80 airmen as the subjects tested 
the mediational effect on the B-C , A-B, A- C chaining paradigm against seven 
control conditions. All the paired-associate lists contained eight pairs of 
nonsense syllables with the association value ranging from 50 to 60 per cent. 
In the test stage all the subjects were required to learn the eight A-C pairs 
to a criterion of three errorless trials. The analysis of data showed that the 
subjects in the mediated conditions did not learn the A-C list significantly faster 
than the subjects in the control groups . Other studies (Barclay, 1961, 1963; Hakes 
and Jenkins, 1962) had similarly failed in an attempt to demonstrate mediational 
effects in the three-stage paradigms. Barclay (1961 , 1963) used the B-C, A-B, 
A-C paradigms with eight-point random shapes with an average association 
value of 37 per cent and nonsense syllables of an average association value of 
36, per cent as learning materials. Hakes and Jenkins (1962) used the A-B, B-C, 
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A-C and B-C, A-B, A-C chaining paradigms with nonsense syllables as learn-
ing materials in a series of four experiments. All three studies used college 
students as the subjects. The important common feature of the studies that 
failed to demonstrate mediation was that they almost uniformly used a rela-
tively low in meaningfulness material as learning materials. 
Four-stage mediation paradigms. In the three-stage mediation paradigm 
only one mediating link is required in the mediational process. In the four-stage 
paradigm two mediating or intermediate steps are used. The mediating links 
used in the four-stage mediation paradigms are of two types . The first type 
of mediating links is inferred from natural language habits while the second type 
is learned in the laboratory. 
Four-stage mediation paradigms where the mediating links are inferred 
from language habits . Russell and Storms (1955) were credited as the first 
experimentors who employed natural language habits established prior to the 
experiment as the mediating links in the four-stage paradigm. They used the 
A-B, B-C, C-D, A-D chaining paradigm where the A-Band A-D stages were 
experimentally acquired. The B-C, C-D stages were inferred from the Kent-
Rosanoff word association norm (Russell and Jenkin8, 1954) . Their hypothesis 
was that, the subject, having learned A-B, might be able to gain from the 
previously acquired chains of associations B-C and C-D, so that if asked to 
learn A-D, he might learn such combinations more readily than the control 
condition. Table 6 is an example of the materials used in the Russell and 
Storms experiment. 
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Table 6. An example of nonsense syllables and words used in Russell and 
Storms experiment 
------· 
A B c D x 
- - - --· 
-First - ·secona- --Final - ---
Nonsense Chained Chained Chained Control 
syllable words words words word 
Gex Justice Peace War House 
Jid Thief Take Sleep 
Zil Ocean Water Drink Doctor 
Laj Command Order Disorder Cabbage 
With reference to Table 6, the chains of word association, B-C-D 
were constructed from normative data on association frequencies. The word 
chains were selected in such a way that D words were never given as free 
responses to B words and vice versa. The X words served as the control 
words and they had no associative relationship to the B, C, or D words. 
Russell and Storms used 23 female college students, each served as her own 
control, as the subjects. The subjects learned a list of ten A-B pairs where 
the A terms were nonsense syllables and the B terms were the initial members 
of the chains of word association. The test situation required that the subjects 
learned a list of five A-C and A-X pairs. The D terms were the final members 
of the chains. Table 7 shows the Russell and Storms paradigm. 
When the learning rates of five A-D and five A-X pairs were compared 
on the criterion of correct anticipation of responses to the A terms. It was 
found that the A-D pairs were learned significantly faster than the A-X pairs. 
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Table 7. The paradigm used in Russell and Storms experiment 
Mediated Condition Control Condition 
Assumed: B --- C - - - D 
Learn A-B Learn A-B 
Test A-D Test A- X 
The conclusion m ade by the two investigators was that the implicit verbal chain 
of more than one link was facilitative to the mediational process . 
The findings of Cofer and Yarczower (1957), McGehee and Schulz (1961), 
Cieutat (1962), and Martin and Dean (1964), all using four- stage mediation 
paradigms with natural language habits as the mediating links have confirmed 
the results produced by the Russell and Storms experiment. Cofer and Yarczower 
(1957) repeated the Russell and Storms experiment but replaced B words 
with their synonyms and used the C words as the final words of the chains by 
eliminating the D words . The B words in the Russell and Storms study were 
used as the middle words of the chains . For instance, by using a synonym of 
the word ocean, namely sea, the new word chain will be sea-ocean-water or 
1 
B ' -B-C. Twenty male college students learned a list of ten A-B ' pairs, then, 
learned a list of five A-C and five A-X pairs. The results showed that the 
subjects learned the A-C pairs significantly faster than the control A-X pairs. 
1 B ~ word is the s ynonym of B word. 
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However, on the closer analysis it was found that only the A-C pairs which 
had B' or synonym words that had associative connection with C words were 
learned faster than the A-X pairs. The learning rate of the subjects on the 
A-C pairs of which the B ' words had no associative relationship with the C 
words was not significantly different from the learning rate on the A- X con-
trol pairs . 
McGehee and Schulz (1961) replicated general procedure employed by 
Russell and Storms. However, instead of using each subject as his or her own 
control, the independent control group was used. Both sexes of students were 
used as the subjects . While Russell and Storms used mixed-list arrangement 
for the test list, McGehee and Schulz employed a homogeneous test list. For 
the mediated condition, the ten B-C-D cahins were the same as those of Russell 
and Storms experiment. In the non-mediated condition, ten new X-Y-Z words 
chains were selected from word association norms . The members of the X-Y-Z 
chain were related to one another in the same manner as the members of the 
B-C-D cahin. However, the members of the two respective chains were not 
related. For the mediated group, the subjects learned a list of ten A-B pairs 
then learned a list of ten A-D pairs . In the non-mediated or control group, the 
subjects learned a list of ten A-X pairs then the same A-D list as the experi-
mental group. It was found that the experimental group learned the A-D list 
faster than the control group. The difference was significant at . 01 level of 
confidence. 
Cieutat (1962) and Martin and Dean (1964) had also replicated the 
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experiment done by Russell and Storms with some procedural modifications . 
The subjects used in both experiments were college students of both sexes. 
The results of these two studies had confirmed the original findings in the 
experiment by Russell and Storms. 
Four-stage mediation paradigms where mediating links are experimentally 
acquired. Shipley (1935) was the first experimentor who conducted an experiment 
using four-stage mediation paradigm where the intermediate steps were experi-
mentally learned. It was a classical conditioning experiment using reflex reactions 
rather than verbal materials as responses . It was an extension of Shipley' s three-
stage paradigm experiment (1933) cited earlier . Shipley employed a four-stage 
A-B, C-B, A-D, C-D stimulus equivalence paradigm. In the first stage (A-B), 
a faint light was paired with a tap on the cheek which always elicited eye - blinking 
response, then, in the second stage (C-B) a buzzer sound was paired with a tap on 
the cheek. In the third stage (A-D) , the light was paired with the electric shock 
to the finger which elicited finger withdrawal response. Then, in the test stage 
(C- D), the buzzer sound was presented to the subject, and it was found that the 
buzzer also elicited the finger withdrawal reaction though it had never been paired 
with the light. The explanation for this phenomenon was that in the third-stage 
when the light was conditioned to the finger withdrawal reaction the light had also 
elicited the implicit eye-blinking response which was also conditioned to the 
finger withdrawal. When the sound of the buzzer was presented in the test stage 
it also elicited the implicit eye-blinking which in turn elicited the finger withdrawal 
reaction. 
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Jenkins (1963) was the first investigator who used verbal materials 
in the four-stage paradigms whe.re all four stages were learned in the labora-
tory. In his most comprehensive attempt to demonstrate mediation without 
using pre-existing language habits as mediating links as mediating links, he 
used 16 four-stage mediation paradigms . They were eight stimulus equivalence 
and eight response equivalence paradigms. Table 8 shows examples of a stimulus 
equivalence and a response equivalence paradigms employed in the Jenkins experi-
ment. 
Table 8. The four-stage A-B, C-B, A-D, C-D stimulus equivalence and the 
B-A, B-C, D-A, D-C response equivalence paradigms used in the 
Jenkins experiment 
Stimulus Equivalence Response Equivalence 
Learn A-B B-A 
Learn C-B B-C 
Learn A-D D-A 
Test C-D D-C 
With reference to Table 8, in the case of the stimulus equivalence 
paradigm, it is assumed that A and C become functionally equivalent stimuli 
during the first two stages. When a new response (D) is learned to A in the 
third-stage, it should likely occur to C in the test stage. It is presumed that 
the transfer is mediated by the implicit occurrence of B during both of the 
last two stages. For the response equivalence paradigm the same phenomenon 
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should occur through the functionally equivalent of responsea A and C during 
the first two stages. 
Jenkins used 16 subjects in each of the 16 paradigms . All the paired-
associate lists were made up of low-frequency five letter words. When the data 
were subjected to the analysis, no mediational effects whatsoever were found . 
Furthermore, no individual paradigm showed mediational effects significantly 
different from chance. 
Jenkins offered two possible explanations for the failure to demonstrate 
mediation in his experiment. First, the association strength built up in the 
learning stages might not have been sufficient for the activation of the mediational 
process required to facilitate test stage learning. Secondly, any four-stage 
mediation paradigms necessarily incorporated within it an interference paradigm. 
For example, in the A-B, C-B, A-D, C-D stimulus equivalence paradigm, the 
first and the third stages (A-B and A-D) constituted an interference paradigm. 
During the learning of the A-D stage , the A-B association.tended to become 
extinguished. Therefore, the difficulty in obtaining mediational effects in a 
four-stage paradigm may be due to the extinction of the mediating (B) terms 
prior to learning of the test list. 
James and Hakes (1965) improved on the Jenkins experiment by using 
verbal materials and procedure that maximized learning and retention of the 
paired-associate lists. In their four-stage A-B, C-B, A-D, C-D stimulus 
equivalence paradigm, all lists of paired-associates were composed of six 
pairs of two...:.syllable highly meaningful nouns . The first three stage were 
presented as self-paced paired-associate learning task with the test stage 
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· presented as the matching task. The matching task was done by providing the 
subjects with a list of C words and a list of D words and asked them to match 
a proper D word to a C word. To insure the retention of the associations for 
the first three paired-associate lists prior to the test stage, recall-practice 
trials were given on the first list following the second list learning, and on all 
three lists following third list learning. 
James and Hakes used 40 college students as their subjects and randomly 
divided them equally into an experimental and control groups. The experimental 
group learned the A-B, C-B, A-D sequence, followed with the C-D matching 
task. The control group learned the A-B, C-B, A-X sequence before they were 
given the C-D matching test. When the correct scores on the matching task 
were compared, it was evident that the experimental group sco_red significantly 
higher than the control group. The post-experimental inquiry, as how the sub-
jects attempted to obtain the correct responses, indicated that mediational 
process occurred in an all-or-none fashion. The experimental subjects who 
used mediation strategy to obtain the correct answers for any C-D pairs used 
it for all C-D pairs. None of the experimental subjects who did not report 
attempting to mediate on all pairs reported mediating on any pairs. No one 
from the control group reported the use of mediation strategy either. The 
subjects who did not use mediation strategy in attempting to arrive at the 
correct responses, matched the C and D words by considering the meanings of 
C and D list words and paired those which seemed to go together . 
Two other experiments, using the four-stage A-B, C-B, A-D, C-D 
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stimulus equivalence paradigms, also had demonstrated mediation when 
mediating links were experimentally acquired. Hakes et al. (1965), using 
4 8 college students, repeated the James and Hakes experiment but replaced 
tlhe two-syllable nouns with sentence frames for the A and C terms and the 
paralogs for the B and D terms. They found highly significant mediational 
effects in the four-stage mediation paradigm. Grover et al. (1967) had also 
demonstrated mediation in the four-stage paradigm. They used 48 female college 
students as the subjects with nonsense syllables for the A , C, D terms and 
simple past-tense verbs as the B terms. However, post-experimental inquiry 
in both experiments revealed no evidence that mediation occurred in an all-or-
none character. 
Pseudomediation: As an alternative explanation 
for mediational effects 
Mandler and Earhard (1964) have asserted that the mediational effects 
found in some verbal mediation studies may be artifacts. They argue that the 
mediational effects may be attributable to lessened interference in the usual 
mediation paradigms as opposed to control paradigms. This argument rests on 
the assumption that in the typical three-stage chaining paradigm (A-B, B-C, A-C), 
the learning of the second stage produces unlearning or forgetting of the first 
stage whereas in the control paradigm (A-B, D-C, A-C) no such process 
occurs. Therefore, in the test stage (A-C) learning has little interference 
in the first case and appreciable interference in the second case, thus producing 
pseudo mediation. 
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In order to test their hypothesis, Mandler and Earhard performed a 
pseudomediation experiment and compared test stage performance on what 
they identified as a "pseudomediation" paradigm (A-B , B-C, A-E), with a con-
trol paradigm (A-B, D-C, A-E). All the lists were constructed from a word 
pool of 30 low frequency English words . Each list of paired-associates were 
learned by the anticipationmethod to a criterion of two correct trials with no 
intertrial interval. When the mean number of trials required to meet the 
criterion were compared between the A-D lists of the two paradigms, it was 
found that learning of the A-E lists of the experimental paradigm was sig-
nificantly faster than the A-E list of the control paradigm, even though there 
was, clearly, no opportunity of mediation. According to Mander and Earheard, 
the facilitation effects in pseudomediation found relative to control condition 
was produced because while the subject learned A- B association he also learned 
B-A association and when in the subsequence stage where B became stimulus 
to C, the B-A association was unlearned to some degree. When B-A association 
was unlearned to some degree so was A-B association. Therefore, the A-B 
association of the experimental paradigm would interfere with A-E learning 
at a lesser strength than the A-B association of the control which had no 
opportunity to become unlearned beyond normal forgetting. 
The results of the experiments attempted to find out the "fate" of the 
first-list learning during and after the learning of the second and/or third lists 
were mixed. The findings of the experiments by Barnes and Underwood (1959), 
Ellingtonand Kausler (1965), and Earhard and Mandler (1965) provided the 
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supporting evidence for the unlearning assumption while the experiments by 
Jenkins and Foss (1965), and Goulet (1966) discovered contradictory results . 
Barnes and Underwood (1959 ) constructed A-B, A-C paired-associate 
lists, each containing eight pairs using nonsense syllables as stimuli and 
adjectives as responses . The A- B list was learned by anticipation method by 
4 groups of college students who served as subjects to one perfect trial. In 
learning the A-C list, subjects were stopped after l, 5, 10 and 20 anticipation 
trials and were asked to write down responses to the stimuli of both A- B and 
A-C lists. The results indicated that there was gradual reduction in repro-
duction of A-B list responses while the reciprocal process was true with the 
reproduction of the A- C list responses. An analysis of variance of the four 
recall points for the responses of the A-B list showed the decreasing rate to 
be significant at . 01 level of confidence . In order to be sure that the unavaila-
bility of the A-B list responses was due to the unlearning or extinction of the 
A- B associations during the A-C list learning rather than simple forgetting, 
the control group was explored. The control group learned the A-B list to 
the criterion of one perfect trial then rested for a period of the time equivalent 
to that spent in learning the A-C list by the groups given 20 trials . After the 
rest, the subjects were given a written recall for the responses to the stimuli 
in the A-B list. Using the appropriate recall of the responses as the criterion, 
Barnes and Underwood found that the control group retained significantly 
higher mean number of the appropriate responses than the experimental group. 
Ellington and Kausler (1965) replicated Barnes and Underwood' s experi-
ment by employing the same learning materials but with the A-B , C-B paradigm. 
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However, they required the subjects to recall the stimulus terms rather than 
the response terms for both the A-B and C-B lists during the learning of the 
C-B list. It was found that both the R-S (B-A) associations of the A-B lists and 
the stimuli themselves became increasingly unavailable for recall with the 
increasing practice on the C-B list. The R-S (B-C) associations and stimuli 
of the C-B list, however, became increasingly available for recall with practice 
on the C-B list. A control group, without the C-B list practice, indicated that 
the decrement in R-S recall on the first list could not be attributed to simple 
forgetting occurring during the second-list practice . It may be concluded that 
during the learning of the second list, not only the forward association of the 
first list became unlearned but the backward association also become unlearned. 
Earhard and Mandler (1965) tested for the availability of the first-list 
associations following the second list learning in three paradigms. The three 
paradigms were: Paradigm 1; A-B, B-A: Paradigm 2; A-B, C-A : Paradigms 
3; A-B, C-D. Paradigm 3 served as the control paradigm. The materials 
employed were low frequency English words and college students were used as 
subjects. For all three paradigms, the subjects learned a common A-B lists, 
the second lists for each paradigm were learned separately by three groups of 
comparable subjects. All the paired-associate lists were learned by the 
anticipation method to a criterion of one perfect trial. After the second-list 
learnings, subjects were provided with the A-B list stimulus and response 
terms in random order and were asked to pair them correctly. Using the mean 
number o the correct matching of the A and B terms as the criterion, it was 
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found that the lowest mean number of correct associations was with the A-B, 
B-C paradigm, while the A-B, C-D control paradigm had the highest. The 
difference was significant at . 01 leve l of confidence. Earhard Mandler concluded 
that if either member of the pair in the first list was used in the second list , the 
learning of the second list weakened the first-list association to some degree. 
Jenkins and Foss (1965 ) attempted to replicate the pseudomediation 
experiment of Mandler and Earhard (1964) in order to test the hypothesis of 
first-stage forgetting after the second-stage and third-stage learnings in the 
A-B, B-C, A-E pseudomediation and A-B , D-C, A-E control paradigms. The 
lists of six pairs each, were constructed from the same pool of low frequency 
words employed by Mandler and Earhard. The subj e cts were 40 college students 
divided equally into an experimental and control groups . The pairs of each list 
were presented with an 8 second intertrial interval while there was no inter-
trial interval in the Mandler and Earhard experiments (1964) . The results 
indicated that recalls of first-list responses following the second-list learning 
did not show significant difference between the experimental and control groups . 
Similarly , the recalls of first-list responses following the third-list learning 
showed minimal difference. Goulet (1965) has also failed to provide evidence 
for unlearning assumption when he performed an experiment using A-B , B-C 
vs A-B, D-C, and B-C, A-B vs B-C A-D paradigms. He , too, failed to find 
significant difference of the first-list recall responses following the second-
list learning. Goulet concluded that the potential mediator was at least as 
available in paradigms conducive to producing mediation (A-B, B-C and B-C, 
A-B). 
46 
Schulz et al. (1965), Goulet and Postman (1966), and Carlson (1966), 
attempted to produce pseudomediation effects but only Carlson (1966) was 
successful. 
Schulz et al. (1965) used pseudomediation and mediation paradigms and 
heir controls in an attempted replication of Mandler and Ear hard' s (1964) effect. 
'The mediation and its control paradigms were A-B, B-E, A-E and A-B, D-E, 
A-E, while the pseudomediation and its control paradigms were A-B, B-C, A-E 
arid A-B, D-C, A-E . Each list contained 10 period-associates with paralogs as 
tie A terms, nonsense syllables as the C and E terms , and common nouns having 
n inimal association-overlap as the B and D terms . The subjects were college 
students and the testing method was the multiple- choice recognition task. Using 
tte mean correct response as the criterion, the results showed a clear mediation 
e'fect while failed to show the pseudomediation effect. They concluded that a 
nediational interpretation for the observed facilitation under chaining condition 
~mained highly tenable. Goulet and Postman (1966) obtained similar results 
a3 did Schulz et al. (1965) using the A- B , B-C , A-C mediation paradigm and 
is control A-D, B-C, A-C; and A-B, B- D, A- C pseudomediation paradigm 
aid its control A-D , B-E, A-C. They employed the same kind of learning 
naterials and procedure that were employed by Mandler and Earhard (1964) 
vi.th the exception that they used 4 second intertrial intervals while the experi-
r.ent of Mandler and Earhard had no intertrial interval. 
Carlson (1966) had also employed both mediation and pseudomediation 
p.radigms and their controls in an attempt to replicate Mandler and Earhard's 
(964) results. His learning meterials and procedure were the same as Mandler 
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and Earhard's with the exception that in the test stage all subjects were given 
ten anticipation trials instead of learning the list to a criterion of two perfect 
trials. By using the mea.: num ber of correct responses by trials in the test 
stage as the criterion obtai ned the ps endomediation effect but not the mediation 
effect. 
The mediation vs pseudomediation is still an unresolved issue. Both 
phenomena seem to be real enough and evidently they are not related. Hayes 
(1967) seemed to sum it up best when he stated that; 
Mediation is not an artifact, therefore, pseudomediation cannot 
be posited as a phenomenon that represents a better explanation of the 
mediation phenomenon. Rather, it represents a different and mutually 
exclusive phenomenon functionally related to a variation in the pro-
cedures used to demonstrate mediation. (Hayes, 1967, pp. 337-338) 
A comparison of the methodology used in the studies cited above seems 
to suggest that the intertrial interval may be a critical variable. Of the studies 
reporting the pseudomediation effects (Mandler and Earhard, 1964, and Carlson, 
1966) both used no intertrial interval while the studies by Schulz et al. (1965) and 
Goulet and Postman (1966) which failed to produce pseudomediation effects 
employed intertrial interval. Schulz et al (1965) and Goulet and Postman (1966) 
who used both mediation and pseudomediation paradigms in their experiments with 
intertrial interval obtained mediation effects but not the pseudomediational effects. 
Carlson (1966) who employed both types of paradigms in his study obtained just 
the opposite result. 
Mandler and Earhard (1964) have stated that the mediation effects found 
in some verbal studies may be attributable to lessened interference in the usual 
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mediation paradigm as opposed to control paradigm. Their argument rests 
on the assumption that in the typical three-stage chaining (A-B, B-C, A-C), 
the learning of the second stage produces unlearning or forgetting of the first 
stage whereas in the control paradigm (A-B, D-C, A-C) no such process 
occurs. 
Earhard and Mandler (1965) proposed three possible methods by which 
interlist interference and forgetting effects could be sufficiently reduced to 
permit mediational effects to occur or to be observed. They are: 
l. The first method is to overlearn the associations which are acquired. 
When the learning of a paired-associate list is carried sufficiently beyond the 
customary criterion of one or two correct trials, there is evidence that the 
associations acquired will not interfere with the learning of a subsequence list, 
and that there will be no forgetting of first-list associations as the second list 
is acquired. Experiments by James and Hakes (1965), Hakes et al. (1965), and 
Grover et al. (1967), cited previously in this study provided results in support-
ing the notion of overlearning method. 
2. The second method is to make use of pre-established linguistic 
associations is realtively simple. Subjects are required to learn only one 
preliminary set of associations and a terminal set of associations which is the 
test stage . The two stages are linked by one or more intermediate and inferred 
sets of mediating associations. Studies by Russell and Storms (1955), Cofer 
and Yarczower (1957), McGehee and Schulz (1961), Cieutat \1Ji32), and Martin 
and Dean (1964) cited earlier, provided ample supports for producing mediational 
effects by using mediation links inferred from word association norms. 
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3. The third method is to reduce task complexity and memory load 
by employing a recognition matching task or a multiple-choice method instead 
of anticipatory learning method in the test stage. Studies employing this 
method had successfully demonstrated mediational effects. (See Peterson 
and Blattner, 1963; Peterson et al., 1964; and Schulz et al., 1965, pp. 23, 
46, and 43, respectively, in this study.) 
Variables in mediate association 
Type of mediation paradigms. Horton and Kjeldergaard (1961) tested 
for mediational effects on all eight three-stage mediation paradigms (see Table 1) . 
They used five letter low frequency words as the learning materials and college 
students as the subjects. All three stages were learned by anticipation method. 
Horton and Kjeldergaard reported facilitation for all mediation paradigms 
against control condition except for one chaining paradigm (Paradigm III), but 
there were no significant differences in the amount of mediation among paradigms 
that facilitated mediational effects. 
Peterson et al. (1964) had also evaluated mediational effects on all 
eight three-stage mediation paradigms in two experiments by comparing test 
stage responses following mediation presentation with test stage responses 
following control presentation. The test stage responses were assessed by the 
multiple-choice method. Nonsense syllables of 0-30 per cent association value 
were used as the learning materials in one experiment, and nonsense syllables 
of 100 per cent association value in the other. The results showed that response-
equivalence paradigm (Paradigm VII, VIII) and one stimulus equivalence paradigm 
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(Paradigm VI) yielded mediated facilitation with both types of learning materials . 
With the high meaningfulness learning materials, two chaining paradigms (II 
and III) showed mediated facilitation. In neither experiment did Paradigm I, IV 
or V yield mediated facilitation. Paradigm VI I, II , V I, VII and III yielded 
evidence of mediated facilitation in order of decreasing magnitude when the high 
meaningfulness materials were used. In all, only three paradigms (VI , VII, 
VIII) yielded mediation with low association value nonsense syllables, while 
with the high association value syllables five paradigms (II, III , VI, VII, VIII) 
produced such effects. It may be concluded that mediated facilitation is more 
likely to be observed with learning materials of higher meaningfulness . 
Experiments by Cramer and Cofer (1960), Seidel (1962 ) and Mink (1963) 
had also evaluated mediational effects for the three-stage mediation paradigms 
though none of the studies employed all eight paradigms. Cramer and Cofer 
(196 0) using Kent-Rossanoff word association (Russell and Jenkins, 1954) as 
the inferred mediating link found euqal amount of mediated facilitation among 
all four paradigms they employed. The mediation paradigm were two stimulus 
(V, VI) and two response (VII, VIII) equivalence paradigms. Seidel (1962) used 
two-syllable adjectives as learning materials with four mediation paradigms; two 
chaining (I, III) , one stimulus-equivalence (V) and one response-equivalence 
(VII). All four paradigms yielded mediated facilitation with Paradigm I as the 
most facilitative model. Mink (1963) paired Kent-Rosanoff words with lever-
pressing responses in a series of four experiments. He found significant and 
near significant mediated facilitation in two experiments where the response-
eq11ivalence paradigms were used. But he found no mediation in the other two 
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experiments using chaining paradigms . 
Awareness as a necessary condition for the occurrence ?f mediation. 
Peters ' (1935) experiments seemed to indicate that awareness was necessary 
for mediation to occur. Peters discovered that mediation occurred only with 
the subjects who were conscious of the mediational processes because only 
the data of the subjects who were able to make use of the common item 
"perceptually or ideationally present at the time of recall" showed mediated 
facilitation effects. 
James and Hakes (1965) conducted a post-experimental inquiry in order 
to find out how subjects arrived at the correct responses in the test stage by 
asking the subject to describe the method which they used to obtain the correct 
responses. The results indicated that only the subjects who were aware of 
mediational processes and consciously employed the mediators for obtaining 
the correct answers scored significantly better than the control subjects. 
Runquist and Farley (1964) had subjects learn paired-associate lists 
composed of adjectives of low similarity. Subjects were asked to give the kind 
of mediators to the pairs of adjectives which they were required to learn. The 
time it took the subjects to think of a mediator was recorded as well as the 
mediator itself. The results showed that associations of the apirs which 
subjects could provide mediators in a relatively short period of time could be 
learned significantly faster than the pairs which subjects could not think of 
mediators or the pairs which required a long latency period before the mediators 
could be given. 
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Horton (1964) performed experiments using high and low levels of 
meaningfulness of verbal units. And the evaluation for the awareness of the 
verbal units. And the evaluation for the awareness of the subjects was made 
following the test stage of the experiment. Each subject was asked the following 
question: "Did you notice any relation between the pairs you just completed 
and the ones you learned earlier in the experiment? " It was found that the 
mediational effect increased with increases in consciousness of the mediational 
process. It also was discovered that degree of awareness was dependent on the 
level of meaningfulness of verbal materials. The subjects under high meaning-
fulness condition showed greater awateness than thqse under the low meaningful-
ness condition. 
Mediation without awareness of mediational processes . Bugelski and 
Scharlock (1952) found mediation with the nonsense syllables of 40-50 per cent 
association value in the A-B, B-C, A-C mediation paradigm with the mixed-list 
A-C pairs. The post-experimental inquiry indicated that as far as can be judged 
by results of interrogation of the subjects, they learned the experimental A-C 
syllables more efficiently than they did the controls without the benefit of 
mediation that were "perceptually or ideationally present. " It was found that 
none of the subjects consciously resorted to the use of the mediating B syllable 
in their attempts to learn the A-C list. The interrogation of the subjects also 
showed that none of the subjects was able to report any correct appreciation 
of the nature of the experiment and most assuredly did not verbalize a pattern 
of A-B, B-C, A-C in the learning of the third list. 
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Experiments by Russell and Storms (1955), Horton and Kjeldergaard 
(1961), Hakes et al. (1965), and Grover et al. (1967) produced additional 
evidence in supporting Bugelski and Scharlock's findings that mediation 
occurred without consciousness of the mediational process. Russell and 
Storms (1955) who reported mediation using pre-established language habits 
as the mediating links in the four-stage mediation paradigm found no evidence 
that subjects could verbalize the mediating terms . Horton and Kje ldergaard 
(1961) found mediation with all but one of the eight three-stage paradigms. The 
positive findings in their experiment were obtained in absence of awareness of 
the mediational process. Hakes et al. (1965) and Grover et al. (1967) in an 
attempted replication of James and Hakes ' (1965) finding that mediation 
occurred in an all-or-none fashion which meant that if the subject were aware 
of mediational processes and employed them to obtain one correct response 
they would attempt to use such processes with all responses. It was found 
that mediation did not occur as an all-or-none character and that reported 
awareness of mediational process and the number of correct responses were 
unrelated. 
Hartman (1963) provided strong evidence in support of the view that 
mediation occurred independent of awareness . He instructed the subjects as 
to the composition of the test list and how to arrive at the correct responses 
by utilizing the mediators. When the performance of the instructed group was 
compared with that of the unistructed group, it was found that there was no 
significant difference between the amount of mediation for the two groups. 
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In an attempt to investigate whether the subjects in the mediate 
association experiments were aware or conscious of mediational processes , 
the experimenters usually conducted the post-experimental inquiry as to how 
the subjects arrived at the correct responses in the test stage. The findings 
of the post-experimental inquiry were mixed. It was well established that 
subjects were sometimes aware of mediational process and awareness was a 
necessary condition for mediation. However, it was equally we 11 established 
that mediation could occur independent of awareness. 
Meaningfulness of learning materials . Mediate association experiments 
that produced mediation using meaningfulness of learning materials as the 
variable seemed to be uniformly agreed that mediational effects increased 
with meaningfulness. The four previously cited experiments (Crawford and 
Vanderplas, 1959; Barclay, 1961, 1963 ; and Hakes and Jenkins, 1962) which 
failed to show mediation had all used either low association value nonsense 
syllables or low association value eight-point random shapes . 
The results of experiment by Peterson et al. (1964) strongly indicated 
that the amount of mediation varied directly with the meaningfulness of the 
learning materials. Peterson et al. employed nonsense syllables of 0-30 per cent 
and 100 per cent association value in a set of experiments using all eight three-
stage mediation paradigms. It was found that mediational effect was obtained 
in six of the paradigms (Paradigm II, III, VI, VII, and VIII) under the high 
meaningfulness condition while under the low meaningfulness condition the 
mediation was found with only three mediation paradigms (Paradigm VI, VII, 
VIII}. 
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Horton (1964) used nonsense of 70-80 per cent association value as 
the A and C terms and high and low extremes (such as MONEY vs KA YSEN) of 
Noble ' s (1952) meaningfulness scale of dissyllables as the common or mediating 
(B) terms. Using the mean number of ocrrect anticipations on the five trials 
of the test stage as the criterion, Horton found that the mean number of correct 
anticipations of the subjects with the high meaningfulness mediating terms was 
significantly higher than that of subjects with the low extremes dissyllables at 
the mediators. 
Peterson (1965) conducted the experiments to assess the effects upon 
verbal mediation of delay intervals interpolated between the two acquisition 
stages of the three-stage mediation paradigm or between the second acquisition 
stage and the test stage. The learning materials were the same as in the experi-
ment of Peterson et al. (1964) cited above plus Kent-Rosanoff word association 
pairs . The delay intervals of 0, 2 , or 8 seconds were used. They were achieved 
by a color-naming task. The results indicated that as the length o f the delay 
intervals increased, the mediated facilitation decreased, particularly when 
learning materials of relatively low meaningfulness were used. When the 
learning materials were of low meaningfulness, mediated facilitation was found 
with delays of 0 and 2 seconds but not with a delay interval of 8 seconds. When 
the learning materials were of high meaningfulness, mediated facilitation was 
observed with an 8 seconds delay interval as well. 
Concrete and abstract nouns as learning materials. The concrete noun 
is usually defined as the word that has a direct physical referent (e.g. , bird, 
cb.ai r) and the abstract noun represents concept that can not be readily represented 
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pictorially (e.g., health, wish). A number of experiments (Paivio, 1963; 
Paivio, 1965; Yarmey, 1967; Yarmey and Paivio, 1965; Yarmey and Thomas, 
196G; Klein et al. , 1967) have demonBtrated that concrete nouns have been con-
sistently better facilitators for recall than abstract nouns in paired-associate 
learning. The superiority of the concrete nouns over the abstract nouns is 
usually greater on the response side of the paired-associate list. 
Paivio (1963) proposed the "conceptual pegs hypothesis to explain the 
superiority of the concrete nouns over the abstract nouns when both types of 
nouns were used as the stimulus items of the paired-associates. According to 
Paivio, the stimulus items are assumed to function as " conceptual pegs" for 
their associates, the efficiency of words as pegs depending on their capacity to 
evoke images which could mediate response recall. Since the concrete nouns 
have direct physical referents while the abstract nouns do not, the concrete 
nouns would exceed the abstract nouns in capacity to elicit images. Therefore, 
the concrete nouns would serve as more solid memory pegs for response recalls 
than the abstract nouns. In order to test his hypothesis, Paivio constructed 
16 pair of adjectives and nouns. There were eight concrete and eight abstract 
nouns. Each adjective was a relevant modifier of either a concrete or an 
abstract noun. The paired-associate test was presented in the order of either 
noun-adjective or adjective-noun. In the presentation the list of paired-
associate was read aloud, once, in a monotone, with approximately 2 seconds 
between the pairs . The stimulus words were then read aloud, once, at 10 
seconds intervals to allow the subjects sufficient time to write the responses. 
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When the mean number of correct responses were compared it was found that 
both concrete and abstract nouns were significantly better facilitators for response 
recall with noun-adjective presentation than with the adjective-nouns condition. It 
was also found that regardless of the order of presentation, pairs with concrete 
nouns were much easier, as indicated by mean number of response recalls , to 
learn than pairs with abstract nouns. 
Paivio and Yarmey (1965) and Christiansen (1966 ) employed both con-
crete and abstract nouns as common or mediating elements in mediated learning. 
Paivio and Yarmey used A-B, C-B, A-C stimulus equivalence mediation paradigm 
while Christiansen employed the A-B, B-C, A-C paradigms . The A and C terms 
of both studies were nonsense syllables with the concrete and abstract nouns as 
the common (B) terms. Both experiments found that concrete nouns were more 
effective as the mediators than the abstract nouns. Paivio and Yarmey reasoned that 
during the first two acquisition stages, the nonsense syllables not only would acquire 
the capacity to elicit the nouns as verbal responses, but that syllables paired with 
concrete nouns would acquire more image-evoking capacity, through higher-order 
conditioning, than syllables which were paired with abstract nouns . 
Pre-training: stimulus and response familiarization. Earhard and 
Mandler (1965) have emphasized the importance of strengthening the associations 
of the paired-associates in order that inter list interference and forgetting effects -
could be sufficiently reduced to permit mediational effects to occur or to be 
observed in the mediate association experiment. It is important that for the 
mediation to occur the mediating terms have to be available in the test stage . 
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The mediating terms can become available only when the associations of the 
acquisition stages are retained. The associations of one stage can be weakened 
by the learning of the subsequent stages because of the interlist interferences and 
forgetting effects. Earhard and Mandler have suggested three possible method 
by which interlist interference and forgetting effects could be reduced. One 
method is to overlearn the associations which are acquired; a second is to make 
use of pre-established sets of word associations rather than unrelated verbal 
units; and a third method is to reduce task complexity and memory load by using 
the recognition matching task in the test stage. 
There is another possible way of enhancing the learning and retention 
of the associations of the paired-associates by having the subjects become 
familiar with the stimulus and/or response terms prior to the paired-associate 
learning. The familiarization method increases the frequency of direct 
experience with the stimulus or response terms for the subjects and, thus, 
make them more available to hook up with a new associative connection sooner 
(Underwood and Schulz, 1960). 
Sheffield (1946) investigated the effect of stimulus versus response 
familiarization in paired-associate learning. The verbal materials used were 
nonsense syllables and common three letter words. Familiarization was given 
in two ways, for either 10 or 20 trials. One method of familiarization consisting 
of presenting the subject with a nonsense syllable and asked him to pronounce it. 
Next, the subject had to find the syllable among 20 syllables on a slip of paper 
and prounounce it again. The syllables on the slip of paper were the stimulus 
or response units of the to-be-learned period-associated list, plus "filler" 
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syllables. The second method of familiarization training had the added feature 
that the subject was always required to make a unique response when he found the 
syllable on the slip of paper, e.g. , to blacken a given syllable with a pensil , 
circle a second syllable with a green crayon, etc. 
After the familiarization training the subjects were given the period-
associate learning with the familiarization syllables as either the stimulus or 
response terms. It was found that the rate of learning of the paired-associate 
lists containing the familiarized syllables did not differ as a function of the type 
of familiarization procedure. The pair containing response terms which had 
been familiarized by either method were learned significantly quicker than the 
non-familiarization. The familiarization of the stimulus terms did not show 
any facilitative effects for the paired-associate learning in comparison to the 
non-familiarized control pairs. In fact, the 10 trails of stimulus familiarization 
training had a slight inhibition effect on paired- associate learning while 20 trials 
had no effect. 
Bailey and J e fferey (1958) compared the effect of stimulus and response 
familiarization in paired-associate learning using three different methods of 
familiarization. The berbal units to be familiarized were nonsense s yllables 
of 87 per cent association value. The pre-training methods were done by (a) 
overlearning of a simple nonsense syllable pair; (b) learning to associate 
three different response syllables with the same stimulus syllable, and 
(c) learning to associate three different stimulus syllables with the same 
response syllable. E ach pre-training condition was completed when subjects 
had learned the pre-training association to criterion of two successive perfect 
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trials. For the test stage, the subjects were required to learn a new list of 
paired-associates where one member (either the stimulus or response term) 
of each pair was a pretrained syllable and the other was a new syllable. The 
analysis of the results indicated that the three familiarization conditions did 
not result in differential effects . It was found that greater facilitation resulted 
when the pretrained element appeared as the response member in the paired 
associated test than when it occurred as the stimulus member . Furthermore, 
it was evident that stimulus familiarization did not produce facilitative effect 
over the non-familiarization control condition. 
Experiments by Mandler and Campbell (1957), Underwood and 
Schulz (1960), Salt:z (1961), Schulz and Martin (1964) had produced additional 
data in supporting of the earlier findings (Sheffield , 1946; and Bailey and 
Jefferey, 1958) that response familiarization facilitated paired-associate learn-
ing while the stimulus familiarization produced only slight or no significant 
facilitative effect. Mandler and Campbell (1957) used nonsense syllables as 
the stimulus and response term and varied them on three levels (high, medium, 
and low) of associative frequency. They found that variation in associative 
frequency of response member showed increasing facilitation in learning as a 
function of increasing degrees of associative frequency, while the variation 
is associative frequency of stimulus member did not produce such effect. 
Underwood and Schulz (Experiment 1. 1960) familiarized nonsense syllables 
using as the response and stimulus terms for 1, 10, 20, and 40 trials and 
found that response familiarization produced greater facilitation effect for 
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paired-associate learning than the stimulus familiarization which produced 
inhibitive effect after 20 trials . Saltz (1961) found that response pretraining 
facilitate paired-associate learning even if the responses were made available 
to subjects during the association learning. All the appropriate responses 
were given on the cards in the paired-associate which was done by anticipation 
method. The subjects learned the associative connections between the stimuli 
and the familiarized response terms faster than the associations of the stimuli 
and the nonfamiliarized response member. Schulz and Martin (1964) familiarized 
the stimulus and response terms aurally for 10, 20 and 30 trials. The finding 
showed that the response familiarization was more effective for associative 
learning than the stimulus familiarization. 
Cieutat (1960) used syllables from the lower end of Noble's (1952) 
list of terms scaled for meaningfulness as the verbal units to be familiarized 
as stimulus and response terms. The familiarization treatments were varied 
so that in one condition only the response members were shown for 60 seconds, 
in another condition only the stimulus terms were exposed for 60 seconds, and 
in the third condition both the stimulus and response terms appeared together 
for 60 seconds. The control condition was that no response or stimulus terms 
were shown. After the familiarization procedure the subjects learned paired-
associate lists for 12 trials. Using the mean number of correct responses as 
the criterion, it was found that pre-learning familiarity with both stimulus and 
response members facilitated paired-associate learning, familiarity with only 
the stimulus terms showed light facilitative effect, but familiarity only with the 
response member inhibited associative learning. 
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Studies by Gannon and Noble (1961) and Schulz and Tucker (1962) also 
produced evidences in support of stimulus familiarization as facilitator for 
paired-associate learning. Gannon and Noble ' s (1961) pretraining conditions 
were, stimulus and response together for 20 trials, response member only 
for 20 trials, stimulus term only for 20 trials, and control condition with no 
familiarization training. In the familiarization phase, subjects were instructed 
to pronounce each paralog, which was used as learning materials , alound as it 
was shown. The results showed that the influence of the stimulus-response 
familiarization, and familiarity with stimulus terms alone for the rate of paired-
associate learning was positive and significant while the influence of the response 
familiarization alone showed no significant effect over the control conditions. 
Schulz and Tucker (1962) compared two method of stimulus familiarization by 
requiring one group of subjects to pronounce the paralogs in the familiarization 
phase and another group had no such requirement. The comparison was done at 
0, 20, and 60 trials of familiarization. The results of the paired-associate 
learning indicated the rate of learning for the articulate group increased with the 
amount of familiarization while the opposite result occurred with the non-articulate 
group. 
Orlowsky and Walsh (196 7) compared the effect of two method of stimulus 
familiarization on paired-associate learning. One pretraining method aimed at 
differentiating stimuli while the other method aiming at creating associations to 
them. The learning materials was two-syllable nouns and undergraduate students 
were used as subjects. The pretraining was done for 200 trials. 
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The differentiating condition was done by emphasizing the differences 
between the 10 stimuli used by focusing attention on a discriminating property , 
viz. , spelling. The first presentation contained the 10 stimuli correctly 
spelled, and subjects simply read them aloud. On the subsequent trials two 
words were misspelled by rearranging the letters of the words . The subjects 
were instructed to look at the words and said whether each word was spelled 
"right" or "wrong. " 
For the pretraining condition aiming at creating association for the 
stimuli, the first presentation was exactly the same as the differentiating group. 
On the subsequent trials the procedure was aimed at making subjects associate 
competing responses to the stimuli during familiarization by instructing subjects 
to response with the first word which came to mind every time they saw a 
stimulus word. 
After the pretraining procedures the subjects were given a paired-
associate learning task with the 10 pretrained stimuli and the new response 
terms. Using the total number of errors for 12 learning trials as the 
criterion, it was found that the differentiating group made fewest errors 
followed by the control group who received no pretraining, with the association 
group making the most errors. Orlowsky and Walsh concluded that stimulus 
familiarization could be effective for enhancing paired-associate learning if 
the familiarization procedure demand attention to discriminating cues such as 
spelling or pronunciation of the stimuli. For the stimulus familiarization to 
be successful the technique employed must avoid the possibility of subjects 
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attaching competing responses to the stimuli. 
Age, IQ, and learning ability. Korchin and Basowitz (1957 ) performed 
an experiment to compare age differences in verbal learning. One group of 
subjects consisting of 24 physicians and nurses with the mean age of 26. 8 years 
while the other group of subjects were 36 residents of an institution for the aged 
with the average age of 78. 1 years. The verbal learning task were three types 
of paired-associate learning. They were (1) pairs of word-associates , consisting 
of familiar, logically related word pairs such as man-boy; (2) nonsense equations, 
e.g. , E x Z = G; (3) false equations, e.g. , 3 x 5 = 6. Each learning task was 
presented for six trials by the anti · cipation method which was done by presenting 
the stimulus term alone first and subjects were required to anticipate the response 
term before it was actually shown. Using the mean number of correct antici-
pations as the criterion, it was found that the younger group clearly performed 
better than the older subjects on each task. Moreover, it was equally clear 
that for each group the word-association learning was decidedly easier than 
either the learning of nonsense or false equations. 
Akutagawa and Benoit (1959) compared the learning rates of paired-
associate task for the subjects at two age levels, with two IQ groups at each. 
The age groups were 8-9 years and 11-13 years, each with IQ range of 70 to 89 
and 90 to 110. The paired-associate learning tasks were of three levels of 
difficulty. The first task was eight pairs of pictures of common objects frequently 
paired together environmentally or linguistically, e.g., chair-table, cat-dog, 
etc. The second task was eight pairs of pictures of common objects, but ones 
usually not contiguous in time or space, or linguistically, e.g., clock-elephant, 
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star-carrot, etc. The third task was eight pairs of pictures of common 
objects not usually associated, e.g., banana-airplane, hen-dress, etc. Each 
task was learned by the anticipation method. The finding indicated that the 
older group learned each task faster than the younger age groups but there 
was no significant on the learning due to IQ differences . 
Experiments. by Eisman (1958), Ellis et al. (1960}, and Woodruff and 
Pielstick (1965) produced some additional data on the effects of age and IQ 
on rate of learning of paired-associates . Eisman (1958) compared the rate of 
learning and retention over a one week and one month period of time for junior 
high school students of superior (IQ 120 and above), average (IQ 91-108), and 
retarded (IQ 46-77) intelligence. He found that there were no significant differ-
ences among the three groups with respect to rate of learning and retention. 
Ellis et al. (1960) compared mental retardates, normals and superior adults 
on learning a serial list of ten nouns. They found that intelligence levels 
had significant effect on the rate of learning. 
Woodruff and Pi els tick (1965) compared acquisition rates on paired-
associates composing of nonsense syllables for the subjects from third, fifth 
and seventh grades each with two IQ levels (90-110 vs 130 and above). They 
found that both age and IQ had significant effects on the rate of learning. 
In the previously cited experiment by Horton (1964) the subjects were 
divided into fast and slow learners on the basis of a language aptitude test and 
compared them on mediated association learning. The language aptitude test was 
des igned to assess rote learning ability . It consisted of 24 pairs of English-
Pseudo-Kurdish words. The subjects studied the list for 4 minutes and then 
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were asked to select the appropriate English word to go with the Kurdish stem 
by a multiple-choice method. The cutting point for the fast and slow learners 
was the median score. The mediation paradigms used were A-B, B- C, A- C 
and B- A, B-C, A-C models , with two levels of meaningfulness for the mediating 
terms . It was found that mean number of the correct A- C responses fo r the 
fast learners was significantly higher than the slow learners in both mediation 
paradigms and with both levels of meaningfulness of mediating terms . 
Christiansen (1966) divided his subjects into visualizers and non-
visualizers. The visualizers were the subjects who had abilities to form visual 
images of events occurring in their experiences, while the non-visuali zers were 
the subjects who had no such abilities. Christiansen employed the A- B, B-C, 
A- C chaining paradigm with concrete and abstract nouns as the mediating 
terms. He found that the visualizers made more correct response on the A- C 
mediation test than did the non-visualizers for both types of nouns as the 
mediating terms. 
Summary of the review of studies on mediate association 
1. There are two distinct theoretical explanations for the nature of 
mediate association. Both concepts are based on Hull's notion of mediate 
or secondary generalization. One model, the representational mediation 
model, is based on Hull's notion of fractional goal response. It is asserted 
that the implicit mediating link in the mediational processes is a fractional 
response which is attached to stimulus elements. The other model , the 
associative model, explain the nature of mediate association in terms of some 
sort of implicit verbal mediating links or implicit verbal chain as the 
mediating mechanism. 
67 
2. The mediate association phenomenon is real and can be demonstrated 
experimentally. The phenomenon can be demonstrated with one or more mediat-
ing links, but it is easier to produce it with only one mediating connection. 
3. In order to permit mediational effect to take place fully the 
interlist interference and forgetting effects must be sufficiently reduced, other-
wise "pseudomediational" effect might occur. Controlling of interlist inter-
ference and forgetting effects can be done in three ways as suggested by Earhard 
and Mandler (1965). One method is to overlearn the associations. which are 
acquired; a second is to make use of pre-established sets of word associations 
rather than unrelated verbal units; and a third method is to reduce task com-
plexity and memory load by using the recognition matching task in the test 
stage. 
4. There are three types of mediation paradigm; chaining, stimulus-
equivalence, and response-equivalence. All three types of paradigms have 
been employed to produce mediation successfully, and there is no definite 
evidence to suggest superiority of one type of paradigm over the other in pro-
ducing mediation. 
5. There is strong evidence to suggest that mediation occurs inde-
pendent of awareness or consciousness of mediational processes on part of 
the subjects. However, it is equally well established that awareness of 
mediational processes is a necessary condition for mediation. 
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6. It has been well established that the amount of mediation is a 
direct function of level of meaningfulness of learning materials. Studies 
which fail to produce mediational effect have almost uniformly used learning 
materials of low meaningfulness. 
7. The effects of stimulus and response familiarization as the 
facilitators of the paired-associate learning which is essential to the experi-
ments on mediate association have proved to be inconclusive. In general, 
response familiarization is more effective than the stimulus familiarization. 
Stimulus familiarization has sometimes produced inhibitive effect for paired-
associate learning. 
8. The effect of intelligence, learning ability, visualization, and age 
on paired-associate and mediated learning has been investigated by very few 
experimentors. There is evidence that age has more effect on acquisition rate 
of paired-associate task than intelligence. Learning ability such as rote learn-
ing ability or ability to visualize images seems to have effect on mediate 
association learning. 
Associational Fluency 
Associational fluency refers to ability to produce words from a 
restricted area of meaning. This ability involved an awareness of some 
similarity in the meaning of words and the differences (French et al., 1963). 
In the effort to isolate simple or unique intellectual abilities, Thurs tone 
(1938)g:ive 56 psychological tests to 240 male students at the University of 
Chicago. By the method of factor analysis, he was able to identify six predominant 
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factors which were called "Primary Mental Abilities." Two of the six 
meaningful factors identified were directly related to verbal associational 
fluency. These two verbal factors were W (Word Fluency) and V (Verbal). 
Tests that Thurstone used to identify and had significant loadings or projections 
( . 30 or higher) on W fact or were: 
1 Test 
Anagrams 
Grammar 
Disarranged Words 
Spelling 
Vocabulary (Thorndike) 
First and last letter 
Loading 
. 534 
. 530 
. 512 
. 508 
. 413 
. 388 
Thurstone identified the principle characteristic common to these 
tests as a fluency in dealing with single and isolated words and, nothing 
was asked about the meanings of these words. 
The tests with significant projections on factor V were as follows: 
2 Test Loading 
Reading I (proverb . 552 
Reading II (quotation) . 506 
Word grouping . 456 
1
see Appendix A for the nature of the test. 
2
see Appendix A for the nature of the test. 
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Controlled Association .450 
Inventive Opposites . 635 
Inventive Synonyms . 495 
Reasoning . 420 
Verbal Analogies . 597 
False Premises . 424 
Sound grouping . 453 
Grammar . 498 
Vocabulary (Chicago) . 395 
Vocabulary (Thorndike ) . 385 
Tests used for ide ntify ing V factor had their common characte ristics 
primarily by their reference to ideas and the meanings of words . Thurstone 
pointed out the distinctive between factors V and W as that the factor W seemed 
to have as its principal characteristics a fluency in dealing with words. This 
factor seems to be separate from the verbal comprehension factor V, which is 
concerned with ideas and meanings. 
Cronbach (1960) pointed out the distinction between V and W factors 
from the view of synonym tests used by Thurstone and stated as follows: 
A test requiring the subjects to select the correct synonym 
from several choices was saturated with V but not W; a test in 
which the subject rapidly supplies three synonyms for an easy word 
measured W, not V. (Cronbach, 1960, p. 257) 
Fruchter (1948) selected a sub-matrix of 20 tests from Thurstone's 
(1938) battery of 56 psychological tests. The 20 tests were selected for one 
or both of the following reasons: (1) they seemed to require the rapid 
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e vocation of original associations and ideas and, thus , were pr e sumed to have 
a fluency component and (2) their factori al composition is we ll known and was 
used to locate and identify common factors such as spatial, reasoning, verbal , 
perceptual. This was done so that if any new fluency factors should appear they 
would be clearly distinguishable from the older , better established factor s . 
By the method of factor analysis, Fruchter identified two verbal 
fluency factors. One factor was the same word fluency factor as isolated by 
Thur stone. Another factor, a new factor , was identified by the following 
tests : 
Tests 1 
Inventive Opposites 
Controlled Associations 
Completion 
Loading 
. 54 
. 53 
. 52 
These three tests were selected to represent "speed of calling up 
pertinent associations," and Fruchter interpreted this new fluency factor as 
a speed-of-association factor. The crucial function involved in this factor 
seemed to be the ability to associate rapidly a large number of words bearing 
a given relationship to a stimulus word. 
Guilford (1956 and 1959) has grouped factors of intellect into three 
classifications because the factors themselves resemble one anot11er in i:i 
certain way. One basis of classification is based on the bas ic kmd of pr oce s s 
------- .... -------
1
see Appendix A for the nature of the test. 
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or operation performed. There are five major groups of intellectual factors 
according to this type of classification. They are cognition (discovery) 
factor, memory factors, convergent-thinking factors, divergent-thinking 
factors, and evaluation factors. 
The cognition factors have to do with becoming aware of, or dis-
covering or rediscovering, or recognizing mental items or constr ucts of one 
kind or another. Memory factors refer to retention of what is cognized. Tow 
groups of productive ~thinking operation, convergent-thinking factors and 
divergent-thinking factors generate new information from known information 
and remembered information. In convergent thinking, there is usually one 
conclusion or answer that is regarded as unique, and thinking is directed 
or controlled in the direction of that answer. In divergent thinking, there is 
much searching or seeking in various directions, especially when there is no 
unique conclusion. Evaluation factors have to do with decis ions concerning 
the goodness, suitability, or effectiveness of the results of thinking. We are 
continuously checking and rechecking our information, our memories and our 
productions, convergent or divergent. 
A second way of classifying the intellectual factors is according to the 
kind of material or content involved. There are four kinds of content: figural, 
structural or symbolic, conceptual or semantic, and behavioral. Figural content 
is concrete material such as size, color , texture, sound, which can be perceived 
through the senses. Structural or symbolic content is composed of letters, 
digits, and other conventional signs , usually organi zed in gener al systems, 
e.g. , alphabet or number system. Conceptual or semantic content is concerned 
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with ideas, concepts, or verbal meanings . Behavioral content refers to the 
general area sometimes called "social intelligence, '' "empathy" or "empathic 
ability." This area of abilities pertains to the cognition of the thoughs, feel-
i ngs, and attitudes of perceived individuals . 
The third major principle of classification of the intellectual abilities 
is in terms of the kinds of products achieved by different kinds of operations 
applied to the different kinds of contents . Six kinds of products have been 
recognized, and each kind results from the var10us kinds of operations . The 
kinds of products are units of information, classes of units , relations between 
units, patterns or systems of information, transformation and implications. 
Guilford (1959) gave a few examples that can be shown how operations , 
contents, and products combined in connection with factors as: 
We cognize units of information in figural form . We remember 
related (associated) units of information in semantic form (ideas). A 
flexible thinker readily transforms information that comes to him in 
symbolic form, which suggests that he might be indulging in mathe-
rn atical thinking to produce or to arrive at new information . (Guildford, 
et al., 1959, p. 28) 
The three principles of classification of factors of intellect are repre-
sented by the three dimensions of the cubical model, which is called the 
"structure of intellect" (Guilford, 1959). Along one dimension of the cubical 
model are found the various kinds of operations, various kinds of products 
along a second dimension, and along the third are various kinds of content. 
With four kinds of content, five kinds of operations, and six kinds of products 
involved in intellectual performance, there should be 4 x 5 x 6 or 120 possible 
primary intellectual factors. There are 120 cells in the cubical model , and 
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each cell in the model calls for a certain kind of ability that can be explained 
in terms of operation, content, and product, because each cell is at the 
intersection of a unique combination of kinds of operation, content , and 
product. 
In order to identify each factor represented by each cell, the investi-
gation starts by hypothesizing that certain unitary abilities exists and that they 
have certain properties in terms of operation , content and product. Psycho-
logical tests are then selected, adapted, and constructed for each hypothesized 
factor. By the method of factor analysis the results should show that the factor 
hypothesized does or does not exist and it does or does not have the properties 
sugges ted (Guilford, 1956). As of 1965, 80 factors or abilities are believed 
to have been demonstrated and are placed within the model by this method 
(Guilford, 1966). 
There are two factors that subsumed under the divergent thinking 
factor, having to do with the production of single words. They are word 
fluency and associational fluency factors . In the case of the factor of word 
fluency , meaning is of no importance. This ability is regarded as a facility 
in divergent production of structural or symbolic units . The usual tests of 
this factor merely specify that the words shall begin or end with a specified 
letter, prefix, or suffix. Only such structural requirements are to be met 
and the examinee need not even know the meanings of the words he gives. 
However, in the case of associational fluency meaning is an essential require-
ment. This ability is regarded as a facility in divergent production of con-
ceptual or semanitc relations. It calls for the production of a variety of 
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words related in a specified way to a given word. The words given must be 
synonyms, or must be related in some meaningful way to stimulus words or 
ideas. For example, the examinee is asked to list words meaning about the 
same as "good" or to list words meaning about the opposite of "hard" (Guilford, 
1956). 
Research related to associational fluency factor 
Kettner et al. (1959) investigated certain intellectual factors that has 
been found in the domains of reasoning, creativity, and evaluation. Fifty-seven 
tests were selected, adapted, or constructed to investigate these factors. The 
57 tests. made up for the 12 hour battery which had to be broken up into three 
partially overlapping battery. Each battery was administered to a sample of 
approximately 200 air cadets. One of the factors identified was the associational 
fluency factor. This factor had five tests with significant loading (factor load-
ings of . 30 or greater) on it. The tests were : Controlled Association II (the 
subject's task was to write three synonyms for each given word), Association 
III (the items consisted of pairs of words which were not synonyms and the 
subject's task was to think of a word synonymous with both given words ). 
Vocabulary Completion (the subject' s task was to write down a word that fitted a 
given definition and that began with a given letter), Association IV (the task was 
to think of a word that was associated with, but not synonymous with, two given 
words that were different in meaning), and Controlled Associations (the subjects 
task was to write as many synonyms as possible for each given word) . The 
Controlled Associations Test had been used as a marker test to identify the 
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factor of associational fluency. The main feature of all five tests was the 
production of words from a restricted area of meaning . Guilford (1957) has 
also found that associational fluency factor was one of the factors essential 
to creative artistic achievement. The associational fluency ability was most 
obviously of use to the creative writer who wanted to find quickly a va riety of 
verbal expressions without having to resort to a dictionary of synonyms . 
Merrifield et al. (1962) conducted a study to explore the possiblity 
of accounting for certain processes of human, adult problem solving in terms 
of factors of intellect. Sixteen factors, all involved semantic content , from 
the structure of intellect were given special attention in their investigation. 
They employed 42 tests to investigate the hypothesized abilities involving 
problem solving. The 6 hour test battery was administered to 219 Naval Air 
Cadets and Aviation Officer Candidates at the Pensacola Naval Station . By 
the method of factor analysis, 14 factors involving problem solving abilities 
were isolated. One of the factors extracted was the associational fluency which 
was an intellectual factor involving divergent production of semantic relations. 
This factor had four tests which had factor loading of. 30 or greater. The tests 
were: Brick Use (listing different usages for a brick), similarity (writing six 
ways in which a pair of objects are alike), Associational Fluency I (write words 
similar in meaning to a given word), and Object Synthesis ID (list as many as 
five things that can be made using both of the two given objects). The main 
feature of all four tests was that they required the subject to produce a variety 
of relation!':hip2. 
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Christensen and Guilford (1963) employed 41 tests to investigate 
intellectual factors in the area of verbal fluency. They extracted 15 factors 
related to verbal fluency by the method of factor analysis . One of these 
factors was associational fluency which was defined as the ability to produce 
isolated words to fit a given relation and unit of me aning. The associational 
fluency factor has seven tests which have projections of . 30 or greater . These 
tests were : Simile Insertions (produce attributes that two given objects have in 
common), Controlled Associations Illa (synonyms written during the first half 
minute), Controlled Association illbc (synonyms written during the second half 
minute and the second minute), Controlled Associations Illd (synonyms written 
during the third minute), Controlled Associations ille (synonyms written during 
the fourth and fi fth minutes), Alternate Headlines (word) (produce words for 
substitution of words used as headlines), and Inventive Opposites (write two 
antonyms for a given words, first letters given) . The common feature of 
tests for associational fluency involves a multiple-association process . The 
relation that the words produced are required to satisfy is restricted as to 
meaning but not so far that only one or two responses will suffice. Calling up 
a number of words all similar in meaning or all fulfilling certain meaning 
specifications, see msto be the essence of tests for associational fluency. 
Summary of studies on associational fluency factor 
Associational fluency is the ability for production of single words. 
It is subsumed under the divergent thinking factors. The associational 
fluency ability is regarded as a facility in divergent production of semantic 
78 
relations . It is found to be important factor for creativity, and problem 
solving. The tests for the associational fluency factor all have a common 
characteristic of requiring the examinee to produce words from a restricted 
area of meaning, such as calling up as many as possible words synonymous 
to a given word. 
The factor of associational fluency is not to be confused with the 
factor of word fluency. Though, both factors involve the production of single 
words, the former factor requires the ability to produce words that have 
semantic relations to the stimulus words, while for the latter factor meaning 
is of no importance. For word fluency factor, only structural requirements 
such as words produced shall begin. or end with a specified letter, prefix, or 
suffix, are to be met. 
Superordinate Strategy and Language Development 
Superordinate strategy is the strategy employed in organizing, or 
classifying, or categorizing, or grouping materials in the environment into 
meaningful groups or classes on the basis of common attributes. This 
strategy requires conceptual abstraction ability which increases with progress 
in maturation. The superordinate strategy helps an individual achieve a reduction 
in load of grouping rules (Bruner and Olver, 1963). 
Sigel (1953) defines abstraction as "mental process in which some 
attribute or characteristic is observed independently of other characteristics 
of an experience as a whole. " Werner (1948) states that the ability to abstract 
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appears at the very beginnings of life and increases gradually with progress 
in maturation through the course of the individual's development. Children 
of the varying age levels have different organizational patterns of response to 
environment stimuli. The abstraction behavior of very young children seem 
to be on a sensori-motor level and can be designated as perceptual. In such 
a response the individual gives in to demands of the environment, and the 
organization of the environment is determined by the nature of the stimuli as 
well as the limited maturity of the individual. A more mature individual 
would try to impose the organization on the environment and classify the 
materials in categories. This is the conceptual level of abstraction. 
Sigel (1953) conducted a study to inN"estigate developmental trends in 
the abstraction ability of children and to test the hypothesis that the younger 
the child, the more perceptual were his organizations of the environment or 
situation. Sigel used 60 white lower-middle class children , 20 from age group 7, 
9 and 11 years, as the subjects. To each child five test situations, each con-
taining 24 familiar toy objects, pictures of these toys, and word names of the 
toys, were presented. Subjects were instructed to group materials on the 
basis of similarity. The subjects were asked to explain the reason for each 
grouping. There were two trials for each test. In the first trial subjects 
were allowed to group into as many groups as they wished. They were asked 
to reduce the number of groups to as few as possible in the second trial. 
The five test situations were : (1) Form I: The subject was permitted 
to handle the objects while making their groupsing. (2) From II: The subject 
was not allowed to touch the objects but was asked to point to or name the 
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objects and instructed the tester on grouping. (3) Form III: Black and white 
photographs were substituted for the objects , and the subject was allowed 
to group the cards manually. (4) Form IV: The name of each object was 
printed on a card, and the subject was asked to group the cards . (5 ) From V: 
The name of all objects were typewritten on the upper half of a sheet and the 
subject was asked to write names in groups on the lower half of the sheet. 
Upon the completion of the five test forms, each subject was given a class 
recognition test, the experimentor grouped the materials and asked the subject 
to identify the basis of grouping in terms of class names such as animal , 
human, vehicle or furniture . 
Scoring for groupings was classified as perceptual, conceptu a l and 
miscellaneous . Groupings based on feeling , identify or partial identify of 
strucutre, belongingness in a geographical are a , or usage, were classified 
as perceptual, Groupings in which the objects were treated as members of a 
class even though gross structural differences were apparent were scored as 
conceptual. Designation by a class name was required for a grouping to be 
scored conceptual. Groupings based on combination of conceptual and 
perceptual classifications, combination of perceptual classifications , a 
story (thematic) were scored as miscellaneous . 
The result revealed that age differences in perceptual classification 
were significant between the group of children seven years old and both of the 
older groups but were not significant between groups 9 and 11 years old. 
Differences in the use of conceptual categories also were significant for 
every age comparison. In both trials the trends with incre asing age were 
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similar downward for use of the perceptual categories and upward for the 
conceptual classifications. It was found that placement of items in miscellaneous 
categories negatively correlated with age when the children were allowed free 
choice in grouping, but when urged to reduce the members of groupings, and · 
age trend was not found. It was also found that seven-year-old children 
principally used grouping of thematic type (miscellaneous ) while the nine-years-
old group tended to use conceptual and perceptual classifications equally and 
made some use of the miscellaneous categories as well. Eleven-year- old 
children employed conceptual groupings predominantly but used the perceptual 
appraoch about as frequently as did nine-year-old youngsters . It was also found 
that when groupings of the objects were made by the experimenor, the children' s 
effort to identify the bases he had in mind did not reveal essentially different 
patterns of thought than did the groupings made by the children themselves . 
A similar experiment was designed by Bruner and Olver (1963) to 
measure the manner in which subjects of different ages impose a similarity 
transformation on a set of verbally presented materials and the way in which 
this transformation is conserved or latered in the face of difficulties . The 
materials used were made up of series of nine sequentially presented nouns, 
first spoken aloud and then laid out on cards on a table, one at a time. Two 
sequences were presented to three groups of young subjects made up of equal 
membe.rs of boys and girls, ten to a group. The subjects were first, fourth , 
and sixth grade children with means ages of 6 years 3 months, 9 years 6 months, 
and 11 years 7 months, respectively. 
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In the experimental procedure, the first two words, bell and horn, 
for example, were presented together , and each child was asked in what way 
they were alike. A third word was then presented along with the first two , and 
the subject was asked in what way the third word differred from the first two 
and then how all three of them were alike. The experiment continued with the 
same procedure by adding one word at a time to the list until the l ast word. 
The scoring basis for groupings were classified as superordination, 
complex formation, or thematic grouping. For superordination, items were 
grouped on the basis of one or more attributes common to them all. This 
basis was one of genuine conceptual grouping. The attributes could be functional 
properties, perceptible qualities, some common affective reaction, etc. The 
characteristics of complex formation as a strategy was that the subject used 
selected attributes of the list of words without subordinating the entire list 
to any one attribute or to any set of attributes. The strategy for grouping 
was scored as thematic when the subjects resorted to a story to incorporate 
words together. 
The results showed that there was a steady increase in the case of 
superordinate concepts with age while the complex formations and thematic 
groupings all declined with age. It was also i>und that the first grade girls 
employed superordinate strategy at:bout the level of fourth grade boys. How-
ever , by the sixth grade, boys and girls were about at the same level of 
utilizing the superordination. It was also observed that in each grade, super-
ordinate responses declined as subject proceeded from the first item in the 
list to the latter and more difficult items. The opposite results occurred 
for the complex and thematic groupings . 
It can be concluded that with progress in maturation an individual 
adopts a more economical way of organizing his environment. The supe r-
ordinate strategy seems to give the most reduction in load for the grouping 
rules. However, it also seems to require the highest form of abstraction 
ability, which comes with progress in maturation . 
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Carson (1965) performed a study similar to those of Sigel (1953 ) and 
Bruner and Olver (1963 ) and his result generally confirmed the findings of 
Sigel and.Bruner and Olver. Carson used children from grades kindergarten, 
three, six and nine as the subjects . The tasks were grouping of 54 pictures 
on the basis of similarity. 
Studies of language development, using word-association technique , 
revealed findings which were cons istent with studies on grouping strategies . 
It was generally found that responses given to stimulus words shifted from, 
clang-associations or responses of different grammatical classes than the 
stimulus words, to the responses in the same grammatical classes as the 
stimulus words, with increasing age . 
Ervin (1961) administered a free and two-choice association test to 
children of different ages (kindergarten, first, third, and sixth graders) and 
found that there was a significant increase with age in the proportion of 
responses in the same grammatical class as the stimulus word. There was a 
decrease with age in clang-association, The response which belongs to the 
same grammatical class as the stimulus word is called a paradigmatic 
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response and the response of clang-association or response of different 
grammatical classes than the stimulus , such as an adverbal responses to verb 
stimuli or adjectival responses to noun stimuli, is called a syntactic response. 
Ervin found that the most frequent response belonged to the same grammatical 
class as the stimulus word. However, not every grammatical class evoked 
paradigmatic responses to the same degree, but paradigmatic dominance was 
the general rule in adult word associations. Words of the same grammatical 
class shared the same privileges of occurrence which meant that they replaced 
one another in speech. 
Entwisle et al. 1964) gave a word association test of high frequency 
nouns, adjectives, and verbs to 500 young children. They found that there 
was a striking increase in paradigmatic responding between kindergarten and 
fi fth grade, but the increase varied by form class of the stimulus. Noun stimuli 
yielded many noun responses, even at the earliest age, and the increase in the 
noun pattern over a six years ' period was slight. With adjectival stimuli there 
was an accelerating increase between kindergarten and third grade in the number 
of adjectival response, amounting altogether to an increase of 500 per cent. 
Changes in the response to verbs proceeded at a slower pace than for the 
other classes, but paradigmatic responding was slowly established by the 
fifth grade. 
Entwisle (1966) found that word associations of young children show a 
pattern of development from unrelated to syntactic to paradigmatic responses 
over the age range, but the shift might depend more on the specific words 
sampled than on age per se. Changes were related to the form class of the 
stimulus words; verbs and adverbs were developing more slowly than other 
classes . Response patterns of adults were predominantly paradigmatic. 
Syntactic patterns appearing in adults · were different from the syntactic 
85 
patterns evident in young children. Syntactic responding was at its peak in 
children around the kindergarten or first grade levels . The syntactic patterns 
of adult responses such as soft-shell, high-noon, and other very clear syntatic 
patterns were not present in children' s data. For words with paradigmatic 
peaks in the 5 to 11 age region, there was a falling off of paradigmatic respond-
ing between the fifth grade and adulthood. Children of five and six years of 
age gave relatively few paradigmatic responses in word association tests, but 
these responses became more frequent around seven which was period of so-
called paradigmatic shift. 
Brown (1958) stated that children' s language was assumed to be con-
crete as opposed to being abstract in semantic content. On the basis of this 
assumption it might be expected that children would use subordinate rather 
than superordinate words more frequently in their language. For example, 
Brown pointed out that children ordinarily use the words milk and water before 
the word liquid; the word apple and orange before fruit; table and chair before 
furniture; mama and daddy before parent or person, etc . Very high-level 
superordinate terms like article, action, quality, and relation, were very 
seldom heard from pre-school children, though they were common in adults ' 
speech. However, Brown stated that the vocabulary of a child was not a very 
direct index of his cognitive preferences . He had suggested that children were 
quite able to make high- level abstraction but that the more concrete subordinate 
terms were more frequently spoken to children, and used by them, because 
concrete communications had greater utility. Brown pointed out that with 
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some hierachies of vocabulary the more concrete terms were learned before 
the abstract (e . g., dog or cat before animal), and probably the most abstract 
terms (e . g. , quadruped) were never learned first. But it often happened that 
a hierarchy of vocabulary developed in both directions from a middle level of 
abstraction. No one had really ever proved that vocabulary builds from the 
concrete to the abstract more often than it built from the abstract to the con-
crete. The best generalization seemed to be that each thing was first given its 
most common name . This name seemed to be categorized on the level of usual 
utility. The level of usual utility sometimes fell on the most concrete categories 
in a hierarchy (proper names for significant people), and vocabulary then built 
toward the more abstract categories (names for ethnic groups, personality 
types, social classes) . Utility sometimes centered on a relatively abstract 
level of categorization (fish) and vocabulary then built in both directions (trout 
and vertebrate). Probably utility never centered on the most abstract levels 
(thing, substance, etc.), and so probably there was no hierarchy within which 
vocabulary built in an exclusively concrete direction. 
Flavell et al. (1958) conducted a study to test a hypothesis that super-
ordinate responses to a word-association test were more "mature" responses 
and therefore were to be expected more frequently from normal adults than 
from younger subjects or schizophrenics who were considered to be less 
mature for developmental or pathological reasons. They also hypothesized that 
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when the subjects were under time pressure to produce responses at rapid 
rate they tended to produce " immature" responses . Synonyms, responses 
denoted class words were classified as "mature" responses . Response words 
which were part of stimulus words, response words reflected emotion, clang-
association, repetition of stimulus words, etc . were classified as " immature" 
responses. 
A word-association test of 79 common words was given individually and 
verbally to 84 college students which were divided equally into two groups . One 
group of subjects was given the test with no time pressure while the other group 
the importance of speed was emphasized. The same word-association test was 
also given to two other groups of subjects . They were a group of schizophrenics 
with no known organic impairment and a group of hospital aids from a neuro-
psychiatric hospital. 
The results showed that college students under no time pressure pro-
duced more "mature" responses than the group with time pressure . And the 
hospital aids also produced more "mature" responses than the schizophrenic 
group. It was also found that college students under time pressure gave responses 
comparable to those of schizophrenic group. 
However, findings by Milgram (1961) and Palermo and Jenkins (1962, 
1963) indicated that maturity and giving of "mature" responses such as super-
ordinate responses did not always go hand in hand. 
Milgram (1961) administered a word-association test consisted of 50 
words from the Kent-Rosanoff list to three groups of subjects. They were 32 
schizophrenic patients and 30 brain damaged patients and 32 normal adults. 
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The three groups were equated on age, IQ and education. The results showed 
that normal adults gave significantly fewer superordinate responses than the 
schizophrenic adults. The brain-damaged group also gave more superordinate 
responses than the normal adults, but the difference did not reach significant 
level. In general, the brain-damaged and the schizophrenic groups were 
similar, in their responses, to one another than was either to the normal 
adults. 
Palermo and Kenkins (1962) compared written responses to 39 stimulus 
words, which superordinates could be given as responses, from the Kent-
Rosanoff words of 500 fourth-grade children and 1000 college students. They 
found that there was no evidence to substantiate the hypothesis that children 
responded with fewer superordinate responses than adults. A response-by-
response comparison showed that in 28 out of 39 cases the children gave a 
higher percentage of superordinate responses than the adults. Palermo and 
Jenkins concluded that while superordinates might be more "abstract" than 
some other types of responses, they were not , however, given more frequently 
as associates by adults than by children. 
Palermo and Jenkins (1963) tabulated frequency of written super-
ordinate responses of 250 males and 250 females in grades 4 to 8, 10 and 12 
and 500 males and 500 females in college on the same 39 stimulus words used 
by Palermo and Jenkins (1962) from the Kent-Rosanoff word-association test. 
They found that the frequency of superoridnate responses increased from 
grade four to six and then steadily decreased to the college level. In all grades , 
except the sixth, males tended to give more superordinate responses than 
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females. Palermo and Jenkins pointed out that this was quite contrary to 
the fact that in most measures of language development females were generally 
more advanced than males. If superordinate responding is systematically 
related to level of language development and if females were more advanced 
than males, then females should give more superordinates than males . 
Palermo and Jenkins (1965) gave a 200 words written association test 
to 500 males and 500 females of college level. The 200 words which made up 
the test included the 100 Kent- Rosanoff words and 100 additional words from 
nine grammatical classes. When the frequency of occurrence of the super-
ordinate responses of each sex to each of the 39 stimulus words in the Kent-
Rosanoff list which had a classificable superordinate was compared. Palermo 
and Jenkins also found that the males gave the superordinate responses sig-
nificantly more than the females. 
Jenkins and Russell (1960) tabulated responses to the Kent-Rosanoff 
Word Association Test collected over the period from 1910 to 1952. They were 
five word association tests, given to adults, three of which were administered 
orally while the other two were given in written form. When the responses 
for the five word association norms were compared it was found that super-
ordinate responses decreased steadily in frequency . The frequency of 
occurrence of the superordinate responses identified had declined in the 1952 
norms to just slightly more than half the frequency manifested in the 1910 
norms . The reason for the decline given by Jenkins and Russell was that the 
test-taking attitudes had been changing over the period of time. The later 
period subjects had adopted time-pressure attitude when they were taking the 
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word association test. Thus, they tended to produce less "mature" responses 
than the earlier samples . 
Palermo and Jenkins (1965) collected two 1961 norms for the Kent-
Rosanoff word association test from two samples composed of fourth and fifth 
grade children. One test was given orally while the other in wr itten form . 
They compared the two norms with the 1916 norms for the Kent-Rosanoff wor d 
association test given orally to fourth and fifth graders by Woodrow and 
Lowell (Woodrow and Lowell, 1916). Palermo and Jenkins found that frequency 
of superordinate responses of fourth and fifth graders did not change over time 
but the differences were attributable to methods of administration. The frequency 
of superordinate responses collected by written method was significantly higher 
than both of those collected by the oral presentation. The ora l presentation 
emphasized r apid rate of responses while the written method did not. 
Summary of studies on superordinate strategies 
and language development 
The efficiency of individuals organizing their environment increased 
with age. A very young child organized his environment on the sensori-motor 
or perceptual basis. With the progress in maturation an individual adopted a 
more economical way of organization by classifying his environment in classes 
and categories which involved conceptual abilities. In language development, 
what children learned first, whether superordinate words (class terms) or 
subordinate words (members of class terms), was depended upon how they were 
spoken to by adults . It was not necessarily true that they learned concrete 
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terms (subordinates) before abstract terms (superordinates) . The frequency 
of superordinate responses given to word association test seemed to increase 
steadily and reach the peak at about fourth to sixth grade levels then decline 
steadily. 
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METHODS AND MATERIALS 
Statement of the Problem 
The primary purpose of this study was to determine the function of 
superordinate and subordinate words as the mediators in the A-B , B-C, A-C 
chaining paradigm when different age groups were compared. Fourth , seventh, 
and tenth grade students were used as subjects. The function of the subjects ' 
different levels of associational fluency on mediation was also investigated. 
One area to be studied is the condition where one A- C combination 
has an associate B, and one does not. This means that the A-C combination 
which has a common associate B would be learned or reorganized easier than 
the A-C combination that has no common associate Bon the basis of the 
~~v'--
assumed A-(B)-C ..ch.a.ia!-og. 
In preparing the hypothesis , the ability factor had to be considered. 
The test selected to do this was the Controlled Associations Test which 
measured Association Fluency. 
The influence of pre-training is considered to be important on mediation. 
The pre-training is done by familiarization of the mediating (B) terms which 
are used both for the stimulus and response terms in the acquisition stages of 
the A-B, B-C, A-C mediation paradigm. 
The problem of interlist interference on learning in the A-C list is 
handled by requiring only recognition of A-C pairs in the test stage . 
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Hypotheses 
1. The number of the correct A-C responses within each grade will 
be greater when A and C items have a common B associate than when A and C 
items have no common B associates . 
2. The pre-training groups will make mor e correct A- C responses 
than the no pre-training groups when A and C items have a common B associate . 
3. Superordinate words will be more effective mediator s than the 
subordinate words . 
4 . Within the same grade, the high scoring group on the Controlled 
Associations Test will make more correct A-C responses than the low scoring 
group when the superordinate words are used as the mediators. 
5. When the superordinate words are used as the mediators, the 
tenth graders will make more correct A-C responses than the seventh and 
fourth graders, and the seventh graders will make more correct A-C responses 
than the fourth graders. 
6. There will be no significant sex difference in making the correct 
A-C responses. 
Definition of Terms 
Mediate association 
Mediate association was defined as the process by which two previously 
independent elements become associated through their common association 
with another element. 
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Superordinate and subordinate words 
Superordinate words referred to words that were used for classifications 
or class terms (such as season and fruit) . Subordinate words referred to words 
that belonged to a classification or class term (such as winter and apple ). 
Associational fluency 
Associational fluency referred to the ability to produce words from a 
restricted area of meaning. This ability involved an awareness of some 
similarity in the meaning of words amid the differences . 
Materials Used in the Associational Fluency Testing_ 
The test used to measure the level of the associational fluency was 
the Controlled Associations Test which was published by the Educational 
Testing Service. It was adapted from Thurstone 1s Controlled Associations 
Test. The test composed of two parts and each part has four words (clear, 
dark, strong, and wild for Part I, and company, sharp, tell, and turn for 
Part II). The task is to write as many synonyms as possible (up to 12) for 
each of the four words. The score is the number of words written that 
were related to the stimulus word. 
Materials Used in the Mediate Association Learning 
The materials used in the mediate association learning consisted of 
18 superordinate words and 18 subordinate words taken from the Thorndike-
Lorge list of 30 , 000 words (1944). Corresponding superordinate and subordinate 
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words were equated in terms of Thorndike-Lorge summary count. Each of 
the superordinate and subordinate words appears at least 50 times per million 
printed word in the materials comprising the Thorndike-Lorge summary count. 
Twelve pairs of nonsense syllables taken from the Glaze's list with 
the associational value of 80-100 per cent were also used in the mediate associ-
ation learning. The associational values were determined by presenting a 
group of 2, 019 nonsense syllables to 15 college students and asked them 
whether or not each nonsense syllable suggested an association to them. If 
all subjects reported any association to a syllable, it was assigned 100 per cent 
associational value. If none of the subjects reported any association to a 
syllable, it was given a zero associational value . Intermediate value for a 
particular nonsense syllable was determined by the ratio of the number of 
subjects which claimed an association to that syllable to the total number of 
subjects (Glaze, 1928). 
Two lists of 12 paired associates were constructed using superordinate 
words and nonsense syllables (Table 9). List I (A- B pairings) was made up of 
12 nonsense syllables in Column A and 12 superordinates in Column B. In 
List II (B-C pairings), the B Column was made up of half of the superordinate 
words in Column B of List I with the other half composed of random super-
ordinate words and Column C was made up of 12 nonsense syllables. Therefore, 
half of the nonsense syllable pairs had a common B associate (mediator) and 
the other half had no common B associates. The A-C pairs that have common 
B associates will, hereafter , be called the experimental pairs and the A-C 
pairs that have no common B associates will, hereafter, be called the controlled 
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pairs. The experimental pairs permitted mediation through common B terms 
and no such provision was made for the controlled pairs . 
Table 9. Superordinate words and nonsense syllables lists 
List I List II 
A B B c 
BEC season season MED 
BOK animal book LOY 
COF furniture furniture LAZ 
DAR flower sport QIL 
FAK fruit fruit MON 
GON plant sound LAR 
GOV jewel jewel RAC 
GYN body time WAV 
HOR money money NAV 
KAF toy meat MYS 
KAS color color PUZ 
LAF school bird POK 
The aforementioned arrangement was followed with the subordinate 
words and 12 pairs of nonsense syllables half of which had, as mediators, 
the subordinate words that corresponded to the mediators of List I and List II 
(See List III and List IV in Table 10). The 12 A-C nonsense syllable pairs used 
with the subordinate words were the same 12 A-C pairs that were used with 
the superordinate words. Each pair on all of the A-B and B-C lists were 
printed in dark blue in 3 inches high capital letters on 6 x 27 inches white 
cards. 
Table 10. Subordinate words and nonsense syllables lists 
List III List IV 
A B B c 
BEC summer summer MED 
BOK dog hat LOY 
COF desk desk LAZ 
DAR rose hair QIL 
FAK apple apple MON 
GON tree husband LAR 
GOV diamond diamond RAC 
GYN hand milk WAV 
HOR dollar dollar NAV 
KAF doll door MYS 
KAS red red PUZ 
IAF teacher water POK 
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Experimental Design 
Fourth grade students at Smithfield Elementary School, seventh grade 
students at South Cache Junior High School and tenth grade students at Sky View 
High School were tested with the Controlled Associations Test. Students in each 
grade were ranked according to the Controlled Associations Test scores and 
were divided into high and low scoring groups using the median score as the 
division point. In each grade the high scoring and the low scoring subjects 
were each ranked again and were divided into two groups by the odd-even 
method . Each of the odd-numbered-subjects group received no pre-training 
and each of the even-numbered-subjects group received pre-training. After 
the no-pre-training procedure, subjects in each of the no-pre-training group 
were again ranked by the Controlled Associations Test scores and split int.o 
two groups by the odd-even method. The odd-numbered subjects, Group A, 
were presented with List I and List II in the first session of the mediate associ-
ation learning and List III and List IV in the second session. The even-
numbered subjects, Group B, received List III and List IV at the first session 
and List I and List II at the second session. The method of dividing the high 
scoring and the low scoring subjects of the pre-training groups (after the 
pre-training procedure) into Group A's and Group B's were the same as that 
employed with the high scoring and low scoring subjects of the no-pre-training 
groups. Group A' s of the pre-training groups received the same treatment as 
that applied to Group A 1s of the no-pre-training groups and Group B's of the 
pre-training groups recieved the same treatment as that given to Group B's of 
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the no-pre-training groups (see Figure 1), 
Order of List Presentation 
1st Session 2nd Session 
A = Odd numbers 
B = Even numbers 
Subjects I 
Low-scorin 
I 
I 
"'\-; 
Even# Reranked -<9 
Pre-·trai ning 
III 
I 
~ 
Odd # Reranked ~ 
No-pre-training 
III 
I 
Even # Reranked ~ 
Pre-training ~III 
II 
IV 
II 
IV 
II 
IV 
II 
IV 
Figure 1. Subjects grouping by individual scores for each grade . 
III IV 
I 11 
III IV 
I II 
III IV 
I II 
III IV 
I II 
From the aforementioned arrangement of grouping, each subject was 
presented with all four lists of paired associates . List I and List II were 
presented in the first session of the mediate association learning and then 
List III and List IV in the second session for Group: As, and vice versa for 
Group Bs. By this arrangement, each subject served as his own control. 
Subjects were not grouped according to sex, but sex difference in mediation 
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was treated statistically. 
The purpose of the pre-training was to determine whether it could 
enhance mediation. The pre-training method consisted of presenting words in 
the B Columns of List I and List III to the subjects. Subjects were instructed 
to write up to four words that were related to or associated with each stimulus 
word, or words that were characteristic or quality of each stimulus word. 
For the no-pre-training groups, subjects were instructed to write a short 
story about what would man find when he landed on the moon. 
Each list of the paired-associates (List I, II, III, and IV) was presented 
one pair at a time, for seven trials. Each paired presentation lasted for a 
period of five seconds . Immediately after the completion of the presentation of 
List II and List IV , subjects were tested for mediation by using a recognition 
method. In this technique, each nonsense syllable from Column A was presented 
with a multiple choice of five nonsense syllables from Column C, --the correct 
s yllable and four other syllables chosen at random. The subjects were asked 
to choose and circle one appropriate C syllable. There were two sets of the 
answer sheet, each set consisted of 12 A Column nonsense syllables , each 
matched with five C Column nonsense syllables . The two sets differed in 
terms of the positions of the A and C Co1umn nonsense syllables. One set 
of the answered sheet was distributed to the subjects after the completion of 
the presentation of List II and the other set was given at the end of the pre-
sentation of List IV. The purpose of this procedure was to prevent subjects 
from becoming familiar with the same set of answered sheets in the second 
session of the A-B, B-C presentation. 
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Selection of Subjects 
The subjects were 50 fourth graders (22 boys and 28 girls) from 
Smithfield Elementary School, 54 seventh graders (26 boys and 28 girls) from 
South Cache Junior High School, and 51 tenth graders (22 boys and 29 girls) 
from Sky View High School. The subjects were not asked to volunteer but 
were members of two classes in each grade. They did not receive rewards 
or classroom privileges for participating and were told that their performances 
in the experiment would not affect their school grades in any way. All subjects 
received the same form of List I, II, III, IV, and each subject served as his 
own control. The subjects were naive with respect to this type of verbal learn-
ing experiment. If a subject was absent on any phase of the experiment he was 
not included in the study. Althogether, there were 164 students at the beginning 
of the experiment, however, there were only 155 students at the conclusion of 
the experiment because nine students were absent in the second phase of the 
experiment. Fourth, seventh, and tenth grade students were chosen as subjects 
because the experiment wish to compare the effectiveness of superordinate 
words as mediators in the mediate association learning among different 
maturity levels. 
The Otis-Lennon Mental Ability Test scores for each subject were 
obtained from the files kept at the Office of the Director of Pupil and Personnel 
of Cache County School District. These scores were used, when needed, as 
coYariance factors for those hypotheses tested with an analysis of covariance. 
The test has a Kuder-Richardson reliability (internal consistency) of. 93, . 94, 
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and . 94, for grades 4, 7, and 10, respectively (Otis and Lennon, 1967). 
Pilot Study 
One phase of the pilot study was to determine the amount of time 
needed for the pre-training period. The pre-training was given to two fourth 
grade boys . The task required slightly less than 10 minutes to complete 
(writing four words for each of the stimulus words) each of the two parts in 
the pre-training. The other phase of the pilot study was given to a fourth 
grade class at Edith Bowen Experimental School in Logan. This phase of the 
pilot study was the miniature of the main study. The results showed that 
mediation was produced among the A-C nonsense syllables which had common 
B items, but no mediation occurred among the A-C syllables that had no 
common B associates. 
Procedure 
The Controlled Associations Test testing procedure 
The Controlled Associations Test was given two or three days before 
the mediate association learning task. All students in each class were given 
the tests in their own classroom during the regular class periods. Two classes 
from each grade (fourth, seventh, and tenth) were tested with a sum total of 
164 students. The test booklets were distributed to the subjects, then the 
instruction was given as follows : 
When you are writing, it is often necess ary to think of several 
different words having the same meaning or similar meanings, so 
that you do not have to repeat one word again and again. In this test 
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you will be asked to think of words having meanings which are the 
same or similar to a given word. The given words will be ones that 
are well known to you. 
One word was given as an example and the other word was given to the 
subjects to try out. Before the beginning each of the two parts of the test the 
direction was given as follows : 
Write as many words as you can that have meanings which are 
the same as or similar to the four words below. 
Subjects were allowed 6 minutes to do each part of the test and were 
instructed not to do the secqnd·part after finishing the first part until asked to 
do so. 
The pre-training and the no-pre-training 
procedures 
All the subjects in each grade were combined into one group and were 
r anked from highest to lowest on their Controlled Associations Test scores, 
then split into high scoring and low scoring groups using the median score as 
the cutting point. The number of subjects in high scoring and low scoring 
groups is shown in Table 11. 
In each grade, the high scoring and the low scoring groups were then 
each re-ranked on the Controlled Associations Test scores and then were each 
divided further by the odd-even method. The odd-numbered subjects of the 
high scoring group were combined with the odd-numbered subjects of the low 
s icoring group to make up the no-pre-training group. The even-numbered sub-
jects of the high scoring group were combined with the even-numbered subjects 
oif the low scoring group to make up the pre-training group. In Table 12 the 
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Table 11. The number of subjects in the high scoring and low scoring groups , 
based on the Controlled Associations Test scores 
Group structure 
High scoring 
Fourth grade 
Seventh grade 
Tenth grade 
Low scoring 
Fourth grade 
Seventh grade 
Tenth grade 
Males 
10 
9 
9 
12 
17 
13 
Number of subjects 
Females 
15 
1.8 
16 
13 
10 
13 
Total 
25 
2 7 
25 
25 
27 
26 
Table 12. The number of subjects participating in the pre-training and the 
no-pre-training groups 
Group structure 
No-pre-training 
Fourth grade 
Seventh grade 
Tenth grade 
Pre-training 
Fourth grade 
Seventh grade 
Tenth grade 
Males 
10 
15 
11 
12 
11 
11 
Number of subjects 
Females 
15 
13 
14 
13 
15 
15 
Total 
25 
28 
25 
25 
26 
26 
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number of subjects participating in the pre-training and the no-pre-training 
groups is shown. 
At the beginning of the pre-training and the no-pre-training session, 
which were two or three days after the Controlled Associations Test testing, 
subjects in each grade were assigned to the group that they be longed to , 
either the no-pre-training or the pre-training group . The no-pre-training 
and the pre-training sessions were given during the regular class hours and 
were conducted in two separate rooms. 
The pre- training consisted of two parts and for each part subjects 
were instructed to write up to four words that each stimulus word made them 
think of. The stimulus words for Part I were all of the superordinate words 
in the B Column of List I and the stimulus words for Part II were all of the 
subordinate words in the B Column of List Ill (see Tables 9 and 10). The pre-
training booklets were distributed to the subjects, and the pre-training 
instruction was given. Two examples were illustrated to the subjects , one 
for the superordinate words and the other for the subordinate words . The 
instruction was given as follows : 
In this test you are to write words that the given words make 
you think of. Write up to four words for each given word. 
After the examples were explained the following instruction was given: 
Notice that the words written above are somewhat like or related 
to or associated with each given word. 
Write as fast as you can. Your score will be the total number of 
words you write . There are two parts to this test. You will have 10 
minutes for each part. 
Are there any questions? 
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If there were any questions from the subjects, the procedure was 
~xplained again before proceeding with Part I. If there were no questions 
rom the subjects, they were allowed to proceed with Part I. The subjects 
vere instructed not to turn to Part TI until instructed to do so . 
The no-pre-training groups were instructed to write a story to occupy 
hemselves for 20 minutes. A sheet of paper with the instruction written on top 
•f the page was distributed to each subject. The following instruction was 
riven: 
This is a test of your imagination. You have 20 minutes to 
write a story about "What will man find when he lands on the moon? " 
Write no more than two pages for your story. 
:·he mediate association learning procedure 
Immediately after the completion of the pre-training and the no-pre-
1raining sessions, each subject in each group (the pre-training and the no-pre-
1raining groups) was assigned to either Group A or Group B according to the 
ire-arranged plan (see Figure 1). Group A of the pre-training group was 
<0mbined with Group A from the no-pre-training group and Group B of the 
rre-training group was combined with Group B from the no-pre-training group. 
~he combined Group A was then assigned to a different classroom from that of 
he combined Group B for the mediate association learning experiment. Group 
i received List I and List II and immediately after the completion of List II 
he subjects were tested for mediation. Following a five minutes recess 
Croup A then was given List Ill and List.IV and tested for mediation. The 
µ-ocedure for Group B was opposite to that employed for Group A, namely, 
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Group B, first, received List Ill and List IV and then was tested for mediation 
and after a five minutes recess was gi.ven List I and List TI and the test fo r 
mediation. Table 13 shows the number of subjects participating in the mediate 
association learning. 
Table 13. The number of subjects participating in the mediate association 
learning 
Number of subjects 
Group structure Males Females Total 
Grou:e A 
Fourth grade 9 17 26 
Seventh grade 11 16 27 
Tenth grade 11 15 26 
Grou:e B 
Fourth grade 13 11 24 
Seventh grade 15 12 27 
Tenth grade 11 14 25 
The purpose of dividing the pre-training and the no-pre-training 
groups into two groups each, Group A and Group B, was to counterbalance 
any possibility that learning the associations between superordinate words 
and nonsense syllables first might facilitate the learning of the associations 
between subordinate words and nonsense syllables later or vice versa. 
The treatment given to Group A ' s was, first, direction for the task, 
second, List I and List II each containing 12 paired associates of the super-
ordinate words and nonsense syllables, third, mimeographed sheets containing 
108 
12 A items from List I each matched with a multiple choice of five C items 
from List II were distributed to the subjects to test for mediation. After a 
five minutes recess the subjects were given two lists (List I I and List lV) of 
12 paired associates between subordinate words and nonsense syllables to learn 
and then tested for mediation. 
The paired associates, of superordinate words and nonsense syllables 
and subordinate words with nonsense syllables, which made up List I, II, III, 
IV were printed on 6 x 27 inches white cards . The stimulus words were printed 
in dark blue and were 3 inches high. 
For Group As, the following instruction was given to the subjects 
prior to the presentation of the A-B list of List l and the B-C list of List II. 
You are going to be shown 12 cards , one at a time . You will 
see two words on each card. One of these words will be a real word 
and the other word will be a nonsense word. Your job is to try to 
remember which real word goes together with which nonsense word. 
In other words, you try to learn to associate the real word with the 
nonsense word. Each card will be shown to you for a period of five 
seconds . Please look at each card carefully. After you have seen 
the last card, each of the 12 cards will be shown to you again. Again, 
as before , your job is to try to remember which of the real words go 
together with which of the nonsense words. Altogether, the 12 cards 
will be shown to you seven times. 
The A-B list of List I was shown first . Each card contained a pair of 
words, nonsense word and superordinate word, was shown for a period of five 
seconds . When all 12 cards were shown, before the starting of a new trial 
the cards were. shuffled to prevent serial learning. Altogether , the A-B list 
of List I were shown seven trials. After the comple tion of the seven trials 
of the A-B list of List I, the presentation of the B-C list of List II began. The 
procedure employed in presenting the B-C list was similar to that used with 
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the A-B list. After the completion of the seventh trial of the B-C list the 
mimeographed sheets were distributed to the subjects to test for mediation" 
This A-C test list was arranged with each A term matching with five C terms. 
The subjects were instructed to circle one C item that best matched the A 
item. The A-C test list was constructed by matching each A term with the 
correct C term and four other C terms. The matching was systematically 
arranged in such a way that all C terms appeared five times on the answered 
sheet and the positions of the C terms next to an A term were varied. A copy 
of the A-C test list given at the completion of the seventh trial of the B-C list 
of List II is shown in Table 14. 
Table 14. The mimeographed sheet given at the completion of the B-C list 
of List II 
Match the best answer with the underlined "word. " Circle your answer. Only 
one of the five answers is correct, therefore, circle only one answer . 
1. GON: 1. WAV 2. LAR 3. POK 4. PUZ 5. RAC 
2. .LA.E: 1. POK 2. LAZ 3. NAV 4 . PUZ 5. LAR 
3. COF: 1. MYS 2. LAZ 3. NAV 4. PUZ 5. WAV 
4. GOV: 1. LOY 2. RAC 3. MYS 4. LAZ 5. QIL 
5. BEC: 1. MED 2. LOY 3. LAZ 4. QIL 5. MON 
6. HOR: 1. POK 2. LAR 3. NAV 4. PUZ 5. WAV 
7. DAR: 1. QIL 2. POK 3. RAC 4. MON 5. LAR 
8. KAS: 1. LOY 2. NAV 3. PUZ 4. MON 5. POK 
9. GYN: 1. MYS 2. MED 3. MON 4. RAC 5. WAV 
10. BOK: 1. RAC 2. QIL 3. LOY 4 . MED 5. LAR 
11. KAF: 1. MED 2. WAV 3. LAZ 4. QIL 5. MYS 
12. FAK: 1. NAV 2. lVIED 3. LOY 4 . MON 5. MYS 
_p_9_NQI_§fil_JC.~~.¥_PR Q_~1±_~~ 
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After a five minutes recess which the subjects were allowed to go 
outside of the room used for the experiment, the second session of the mediate 
association learning commenced. In the second session of the mediate associ-
ation learning, subjects in Group As learned two lists of the paired associates; 
first, the A-B list of List m, and second, the B-C list of List IV, then they 
were tested for the mediation on the A-C test list. The A-B list of List Ill 
and the B-C list of List IV were made up of nonsense syllables in the A and C 
Column and the subordinate words in the B Columns. The nonsense syllables 
in the A and C Column of List m and List IV were the same as those in the. A 
and C Column of List I and List II. The procedure for the presentation of 
the A-B list of List ill and the B-C list of List IV was the same as that used 
with the A-B list of List I and the B-C list of List IT. The procedure for the 
A-C test list was also the same as that of the A-C test list given in the first 
session of the mediate association learning. The only difference was that the 
mimeographed sheets distributed at the completion of the seventh trial of the 
B-C list of List IV were of different form from those given at the completion 
of the B-C list of List IT. Though the syllables for the A and C items were the 
same, the orders of the A terms were different. The correct C syllable for 
each A syllable was the same but its position was varied from the answered 
sheets given in the first mediate association learning session. Again, all C 
terms in the C Column of the B-C list of List IV appeared five times on the 
answered sheets . A copy of the A-C test list given at the completion of the 
presentation of B-C list of List IV is shown in Table 15. 
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Table 15, The mimeographed sheet given at the completion of the 
presentation of the B-C list of List N 
Match the best answer with the underlined "word." Circle your answer. Only 
one of the five answers is correct, therefore, circle only one answer . 
1. KAF: 1. MYS 2. QIL 3. LAZ 4 . WAV 5. MED 
2. GON: 1. RAC 2. PUZ 3. POK 4 . LAR 5. WAV 
3. KA_§: 1. POK 2. MON 3. PUZ 4 . NAV 5. LOY 
4. JIOR: 1. WAV 2. PUZ 3. NAV 4 . LAR 5. POK 
5. LAF : 1. LAR 2. PUZ 3. NAV 4 . LAZ 5. POK 
6. FAK: 1. MYS 2. MON 3. LOY 4. MED 5. NAV 
7. GOV: 1. QIL 2. LAZ 3. MYS 4 . RAC 5. LOY 
8. BOK: 1. LAR 2. MED 3. LOY 4 . QIL 5. RAC 
9. BEC: 1. MON 2. QIL 3. LAZ 4 . LOY 5. MED 
10. GYN: 1. WAV 2. RAC 3. MON 4 . MED 5. MYS 
11. COF: 1. WAV 2. PUZ 3. NAV 4 . LAZ 5. MYS 
12. DAR : 1. LAR 2. MON 3. RAC 4 . POK 5. QIL 
DO NOT SKIP ANY PROBLEMS 
The mediate association learning for Group B was conducted at the same 
time the experiment was done with Group A but in a separate classroom. The 
procedure employed with Group B was the same as that used with Group A but 
in an opposite order, namely, the subjects learned the A-B list of List m and 
the B-C list of List IV then were tested on the A-C test list used for testing 
mediation after the completion of the B-C list of List IV. Then, following a 
five minutes recess the subjects were presented with the A-~ list of List I 
and the B-C list of List II then were tested on the A-C test list used after the 
completion of the B-C list of List II. 
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In the analysis of data the scores on the A-C test list of the subjects 
from Group A and Group B of the pre-training group were combined, and the 
scores on the A-C test list of the subjects from Group A and Group B of the 
no-pre-training group were combined. The procedure employed for the Con-
trolled Associations Test testing, the pre-training and the no-pre-training, 
and the mediate association learning were the same for subjects of all three 
grades used in the experiment. 
Summary of Design 
In summary, the first step was to administer the Controlled Associ-
ations Test, which measured associational fluency, to each of the three groups 
of subjects (fourth, seventh, and tenth graders). Subjects in each grade were 
then divided into two halves by using the median score on associational fluency 
as the cutting point. Subjects in both of the high-scoring and low-scoring 
groups were then ranked and divided further by the odd-even method. 
Then, the odd-number subjects were given no-pre-training procedure 
while the even-number subjects received pre-training. The pre-training groups 
were familiarized with the mediating terms. The familiarization method was 
done by instructing subjects to write up to four words that were related to, 
associated with, characteristic or quality of superordinate or subordinate 
words used as mediating terms. The no-pre-training groups were occupied 
for the period of time spent by the pre-training groups with the instruction 
to write a short story about what would man find when he landed on the moon. 
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And finally, immediately after the training period, subjects were 
given the mediate association learning task. The task consisted of learning 
the first (A-B) and second (B-C) list of paired-associates by presenting each 
list, one pair at~ a time, for seven trials , At the completion of the second 
list, subjects were tested for mediation in the third (A- C) list by the multiple-
choice method. 
There were two sets of mediate association learning task, one with 
the superordinate words as the mediating (B) terms, and the other with the 
subordinate words as the mediators . The A and C terms which were non-
sense syllables of 80-100 per cent association value, were the same for both 
sets. The learning tasks were arranged in the mixed-list design so that each 
subject served as his or her own control. In a mixed-list design, only one-
haif of the A-C combinations was provided with the mediating (B) terms while 
the other one-half had no such arrangement. 
One-half of the subjects was given the mediate association learning 
task with superordinate words as the mediators first, then followed with the 
task with subordinate words as the mediating terms. The other one-half of 
subjects was given a reciprocal arrangement. This arrangement was done to 
counterbalance any possibilities that learning one set of tasks first might 
enhance learning of the other tasks and vice versa. 
Analysis of the Data 
The data were punched into the IBM cards and were analyzed by the 
Computer Center at Utah State University. 
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Hypothesis one 
Since the subjects were used as their own control groups, the "differ-
ence method" type of t-test for testing the significance between two correlated 
means (Garrett, 1958, pp. 227-228) was employed to test the occurrence of 
mediation. This was done by finding the difference between the A-C test scores 
made on mediated and control conditions by each subject. Then the mean and 
the standard error of the mean of difference were computed. The mean of 
difference was then tested for significance against the null hypothesis by the 
t-test method. The "difference method" was used to test for the significance of 
the difference between the mean A-C test scores on the mediated and control 
conditions obtained by each group of subjects used in the study, when both the 
superordinate and s'ubordinate words were used as mediators . 
Hypothesis two 
An analysis of covariance was used to test for the significance of 
observed difference in the amount of mediation produced by the pre-training 
and no-pre-training groups . This was done by comparing the mean A-C test 
scores made on the mediated condition by the pre-training and no-pre-training 
groups. The IQ was used as the cova ried factor . 
Hypothesis three 
Since all subjects were used with both the superordinate words and 
subordinate words as mediators, the "difference method" type oft-test was 
employed to determine the significance of the difference in the amount of 
mediation produced by both type of mediators. This was done by finding the 
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difference between each subject1s A-C test scores on mediated condition under 
both types of mediators . The mean of difference for each group used in the 
study was then tested for significance against a null hypothesis. 
lfypothesis four 
A t-test method for testing the significance of the difference between 
two independent means was used to determine the significant difference between 
mean A-C test scores made under the mediated conditions by the high scoring 
group and the low scoring group on the Controlled Associations Test. 
Hypothesis five 
A t-test method for testing the significance of the difference between 
two independent means was employed to check for the significant difference 
among means A-C test scores obtained by the fourth, sixth, and tenth grade 
subjects under the mediated condition. This was done by comparing mean 
A-C scores made by two grades at a time. 
Hypothesis six 
An analysis of covariance with the IQ as the covaried factor was used 
to determine the significance of the difference between the mean A-C test 
scores made by the male and female groups under the mediated condition. 
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RESULTS 
Correlations 
Pearson product moment correlations were computed between intel-
ligence scores as measured by the Otis-Lennon Mental Ability Test and the 
associational fluency scores as measured by the Controlled Associations Test 
of subjects from the fourth, seventh, and tenth grade with 50, 54, and 51 
students, respectively. The correlations are ' shown in Table 16. 
Table 16. Correlations between intelligence scores and associational 
fluency scores of subjects from the fourth, seventh and tenth 
grade 
Grade N r 
Fourth 50 . 65** 
Seventh 54 . 49 
Tenth 51 .41 
**All coefficient of correlations were significant at . 01 level. 
2 
r 
.42 
. 24 
. 17 
With reference to Table 16, all correlations between intelligence and 
associational fluency scores of subjects for all three grade levels were sig-
nificantly different from zero at the . 01 level of confidence which indicated 
that there was some relationships between these two variables. The coefficient 
2 
of determinations (r ) indicated that there were 42 per cent of common factors 
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between the two tests for the fourth grade level, 24 percent and 17 per cent, 
respectively, for the seventh and tenth grade levels. This indicated that the 
Otis-Lennon Mental Ability Test designed for the fourth grade level was 
dependent upon the verbal fluency factor more than did the ones designed 
for the seventh and tenth grade levels , 
Appendix B shows mean IQ scores and their standard deviations and 
mean number of the associational fluency scores and their standard deviations 
for all students in each of the .three grades . Appendix B also shows mean IQ 
and mean number of the associational gluency scores with their corresponding 
standard deviations for subgroups of subjects (male and female, high and low 
associational fluency levels, and pre-training and no-pre-training) for each 
of the three grade levels . 
Data Related to the Hypotheses 
The occurrence of mediation, hypothesis one 
It was hypothesized that the number of correct A-C responses within 
each grade would be greater when the A and C items had a common B associate 
than when A and C items had no common B associate . Table 17 presents the 
data used in testing this hypothesis for the total number of subjects from the 
fourth, seventh, and tenth grades when both the superordinate and subordinate 
words were used as common B terms. 
Table 17 shows that in all three grades the subjects' mean number 
of correct A-C test scores made under mediated conditions were higher then 
the mean A-C responses made under the control conditions with both the 
Table 17. The mean number of correct A-C test responses made under 
mediated and control conditions 
Mean A-C scores , Mean A-C scores , 
mediated control 
Grade N condition s . d . condition s . d . 
Su2erordinate words as common B terms 
Fourth 50 1. 36 0. 98 1. 20 0. 90 
Seventh 54 2.20 1. 57 1. 37 1. 01 
Tenth 51 3. 16 1. 64 1. 29 . 08 
Subordinate words as common B terms 
Fourth 50 1. 30 1. 03 0. 98 0. 96 
Seventh 54 2.17 1. 56 1. 15 0. 96 
Tenth 51 3.63 1. 86 1. 06 0. 95 
superordinate and subordinate words as mediators. Testing of significant 
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difference between these two means by the "difference method" type oft-test 
is shown in Table 18. 
With reference to Table 18, when superordinate words were used as 
common B terms, the mean number of correct A-C test responses made under 
the mediated conditions by subjects in the seventh and tenth grade were signifi-
cantly higher (at . 01 level) than their mean number of correct A-C test scores 
made under the control conditions. However, there was no significant differ-
ence between the mean A-C test scores made under the mediated and control 
conditions by the fourth graders. With the subordinate words as common B 
terms, the mean number of correct A-C test responses made under mediated 
conditions were significantly higher than the mean A-C test scores made under 
Table 18. Test of significant difference between mean number of correct 
A-C responses made under mediated and control conditions 
Grade N 
Mean number of difference 
between A-C scores under 
mediated and control 
conditions s.d . 
Superordinate words as common B terms 
t 
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Fourth 50 
54 
51 
0.16 
0. 80 
1. 86 
1. 27 
1. 64 
L 90 
O. 89NS 
Seventh 3.58** 
Tenth 6. 98** 
Subordinate words as common B terms 
Fourth 50 0. 32 1. 11 2.04* 
Seventh 54 1. 02 1. 68 4.61** 
Tenth 51 2.57 1. 73 10.61** 
*Significant at the . 05 level. 
**Significant at the . 01 level. 
the control conditions in all three grades. The significant levels were . 05 for 
the fourth grade and . 01 for the seventh and tenth grade. 
The control condition in this study was arranged in such a way that 
no mediated learning had opportunity to occur because no mediating links 
between A and C terms were provided. The scores on the recognition A-C 
test under the control condition made by the subjects were actually random 
guessing scores and the chance that any of the C-item choice occurrence . 
The number of the correct A-C test responses made by each subject under the 
control condition was compared with 1. 2 which represented the number of the 
correct A-C responses that was chance occurrence . There were six A terms 
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in the test stage of the control condition and each A term had a choice of five 
C terms. Therefore the mean number of the correct A-C test scores obtained 
on the guessing basis was 6 x 1/ 5 or 1. 2. The ' 'difference method" type of 
t-test was used to determine whether the mean A-C scores obtained by 
subjects under the control condition was significantly different from random 
chance occurrence. This was done by finding the difference between each 
subject's A-C scores under the control condition and 1. 2. The mean of the 
difference was then tested for significance against a null hypothesis , as shown 
in Table 19. 
Table 19. Test for the significance of the difference between the mean 
number of correct A-C responses on control conditions actually 
obtained by subjects and the mean of 1. 2 which represented 
chance occurrence 
Mean number of difference 
between mean A-C scores 
under control condition 
Grade N and 1. 2 s . d. t 
Su12erordinate words as common B terms 
Fourth 50 0.00 9.03 0. 00 NS 
Seventh 54 1. 70 10.15 1. 23 NS 
Tenth 51 0. 94 10. 28 0. 65 NS 
Subordinate words as common B terms 
Fourth 50 -2.20 9.58 -1. 62 NS 
Seventh 54 -0.52 9. 60 -0. 37 NS 
Tenth 51 -1. 41 9. 47 -1.06NS 
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Table 19 demonstrated that the mean number of the correct A-C test 
scores made by the subjects under the control condition were not significantly 
different from the mean number of the correct A-C test responses that could 
be obtained by random guessing. This was true with all three grade levels and 
with both the superordinate and subordinate words as the common B terms . 
The total number of subjects in each of the three grades employed 
in the study were divided into subgroups of male and female, high and low 
associational fluency levels , and pre-training and no-pre-training. However, 
only one type of classification of subjects was considered at a time, that was, 
a subject could be treated on the basis of sex, or associational fluenc y level , 
or type of pre-training he or she received. The mean numbers of correct A-C 
responses made under the mediated and control conditions and their correspond-
ing standard deviations obtained by the subjects of each subgroup were shown in 
Table 20. The testing for the occurence of mediation in each subgroup by the 
"difference method" was shown in Table 21. 
With reference to Table 20, the mean number of the correct A-C scores 
under the mediated condition of each subgroup was higher than its corresponding 
mean A-C scores made under the control condition, with the fourth grade pre-
training group using the superordinate words as mediators as the only exception. 
However, testing for the occurrence of mediation for each subgroup by testing 
for the significance of the difference between the mean number of correct A-C 
scores made under the mediated and control conditions revealed that not all 
subgroups provided evidence for mediation (see Table 21). 
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Table 20, The mean numbers of correct A- C test scores made under the 
mediated and control conditions by the subjects classified on 
basis of sex, associational fluency level, and type of pre-
training 
Mean A-C Mean A-C 
scores, scores, 
mediated control 
Group structure N condition s. d. condition s. d. 
Su2erordinate words as common B terms 
Fourth grade 
Male 22 1. 54 1. 10 1. 32 0. 94 
Female 28 1. 21 0.87 1. 11 0.87 
High-A fa 25 1. 24 0.88 1. 04 0. 89 
Low-Af 25 1. 48 1. 08 1. 36 0. 91 
Pre-training 25 1. 24 0.97 1. 28 0. 98 
No-pre-training 25 1. 48 1. 00 1. 12 0. 83 
Seventh grade 
Male 26 2.42 1. 50 1. 54 1. 03 
Female 28 2. 00 1. 63 1. 21 0.99 
High-Af 27 2. 70 1. 70 1. 37 1. 00 
Low-Af 27 1. 70 1. 26 1. 37 1. 04 
Pre-training 26 1. 73 1. 18 1. 35 0.93 
No-pre-training 28 2.64 1. 77 1. 39 1. 10 
Tenth grade 
Male 22 3.23 1. 72 1. 23 1. 06 
Female 29 3.10 1. 61 1. 34 1. 11 
High-Af 25 3.28 1. 57 1. 20 1. 15 
Low-Af 26 3. 04 1. 73 1. 38 1. 02 
Pre-training 26 3. 19 1. 62 1. 31 1. 12 
No-pre-: training 25 3. 12 1. 69 1. 28 1. 06 
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Table 20. Continued 
Mean A-C Mean A-C 
scores , scores , 
mediated control 
Group structure N condition s . d . condition s. d . 
Subordinate words as common B terms 
Fourth grade 
Male 22 0. 95 0. 72 0. 59 0. 66 
Female 28 1. 57 o. 16 1. 28 1. 05 
High-Af 25 1. 36 1. 25 1. 20 1. 08 
Low-Af 25 1..24 0. 78 0. 76 0. 78 
Pre-training 25 1. 08 0. 91 0. 88 0. 93 
No-pre-training 25 1. 52 1. 12 1. 08 1. 00 
Seventh grade 
Male 26 2. 15 1. 38 1.. 31 1. 05 
Female 28 2. 18 1. 74 1. 00 0. 86 
High-Af 27 2. 37 1. 71 1. 18 0. 79 
Low-Af 27 1. 96 1. 40 1. 11 1. 12 
Pre-training 26 2. 35 1. 55 1. 04 0. 72 
No-pre-training 28 2.00 1. 58 1. 25 1. 14 
Tenth grade 
Male 22 2. 95 1. 73 0. 73 0. 77 
Female 29 4. 14 1. 75 1. 31 1. 00 
High-Af 25 3.84 1. 65 1. 16 0. 94 
Low-Af 26 3.42 1. 98 0. 96 0. 96 
Pre-training 26 3. 73 1. 63 1. 23 0.91 
No-pre-training 25 3.51 2.02 0. 88 0.97 
a Associational fluency. 
Table 21. Test for the significance of the difference between the mean 
numbers of correct A-C responses made under the mediated 
and control conditions by subjects in each subgroup 
Mean number of 
difference 
between correct 
A- C scores 
under mediated 
and control 
Group structure N conditions s . d. t 
Su2erordinate words as common B terms 
Fourth grade 
Male 22 0. 23 1. 44 0. 75 NS 
Female 28 0.11 1. 13 0. 52 NS 
High-Afa 25 0.20 1. 15 O. 87 NS 
Low-Af 25 0. 12 1. 40 0. 43 NS 
Pre-training 25 -0. 04 1. 40 - 0. 01 NS 
No- pre-training 26 0.36 1. 11 1. 62 NS 
Seventh grade 
Male 26 0. 81 1. 67 2 . 48 * 
Female 28 0. 78 1. 64 2. 52 * 
High-Af 27 1. 26 1. 79 3 . 66 ** 
Low-Af 27 0. 33 1. 36 1. 27 NS 
Pre-training 26 o. 31 1. 56 1. 01 NS 
No-pre-training 28 1. 25 1. 60 4 . 14 ** 
Tenth grade. 
Male 22 2.00 1. 95 4. 82 ** 
Female 29 1. 76 1. 88 5. 05 ** 
High-Af 25 2.08 1. 68 6 . 18 ** 
Low-Af 26 1. 65 2.10 4 . 00 ** 
Pre-training 26 1. 88 1. 86 5. 15 ** 
No-pre-training 25 1. 84 1. 97 4 . 66 ** 
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Table 21. Continued 
Group structure N 
Mean number of 
difference 
between correct 
A-C scores 
under mediated 
and control 
conditions s . d . 
Subordinate words as common B terms 
Fourth grade 
Male 22 0. 36 0. 95 
Female 28 0. 28 1. 24 
High-Af 25 0. 16 1. 43 
Low-Af 25 o. 48 0. 65 
Pre-training 25 0. 20 1. 32 
N o-pre:-training 25 0. 44 0. 87 
Seventh grade 
Male 26 0.85 1. 87 
Female 28 1. 18 1. 49 
High- Af 27 1. 18 1. 54 
Low-Af 27 0. 85 1. 81 
Pre-training 26 1. 31 1. 52 
No-pre-training 28 0. 75 1. 78 
Tenth grade 
Male 22 2 . 23 1. 97 
Female 29 2 . 83 1. 51 
High-Af 25 2 . 68 1. 34 
Low-Af 26 2. 46 2 . 06 
Pre-training 26 2.50 1.36 
No-pre-training 25 2 . 64 2 . 08 
a Associational fluency. 
*Significant at the . 05 level. 
**Significant at the . 01 level. 
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t 
1. 78 NS 
1. 00 NS 
0. 56 NS 
3. 69 ** 
0. 76 NS 
2. 53 * 
2. 32 * 
4 . 19 ** 
4 . 02 ** 
2. 44 * 
4 . 39 ** 
2. 23 * 
5. 31 ** 
10. 10 ** 
10. 00 ** 
6. 08 ** 
9. 38 ** 
6. 35 ** 
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With the superordinate words as mediators, there was no evidence 
for mediation with any of the six subgroups on the fourth grade level. On the 
seventh grade level , when the subjects were treated as male and female , the 
differences between the mean A-C scores on the mediated and control conditions 
of both groups were significant at the . 05 level of confidence . When the subjects 
were dichotomized on the basis of the associational fluency level , only the high 
scoring group provided evidence for mediation (at . 01 level). And when subjects 
were divided on the basis of type of pre-training, no mediation occurred with 
the pre-training group while the no-pre-training group mediation was obtained 
at the . 01 level of confidence . With the tenth graders, mediation was obtained 
with all six subgroups . The differences between the mean A-C test scores made 
under the mediated and control conditions for all subgroups were significant at 
. 01 level of confidence . 
When the subordinate words were employed as the common B terms , 
there was no occurrence of mediation when the fourth graders were divided 
on the basis of sex. When the subjects were divided on the basis of the 
associational fluency scores, mediation occurred with the low scoring group 
(at . 01 level) but not with the high scoring one. With subjects divided as pre-
training and no-pre-training groups, mediation was obtained with the no-pre-
training group (at . 05 level) but not with the pre-training group. With the 
seventh graders as the subjects, the differences between the mean A-C scores 
under the mediated and control conditions were significant for all subgroups . 
The signifi cant levels were at the . 05 level with the male , low associational 
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fluency, and no-pre-training groups, and at the . 01 level with the female , 
high associational fluency, and the pre-training groups . On the tenth grade 
level, mediation was obtained at the . 01 level of confid.en e fo r all subgroups " 
Summary, hypothesis one. The mean scores of the subjects on the A - C 
test stage under the mediated conditions were compared with their correspond-
ing mean A-C scores on the control conditions . The t-scores for the "difference 
method" of testing for significant differences between the mean A-C scores 
under the two conditions were computed. The results showed that hypothesis 
one was supported when subjects in each grade were treated as one group , 
with the exception of the fourth graders when the superordinate words were used 
as mediators. When subjects in each grade we r e divided on the basis of sex , 
high-low associational fluency levels , or type of pre-training, hypothesis one 
was only partially confirmed. As a rule, the higher the grade of the subjects 
the better the chance for the occurrence of mediation. On the tenth grade 
level, mediation was obtained with all subgroups at the . 01 level of confidence . 
]'he effect of pre-training on mediation, 
.Qypothesis two 
It was hypothesized that the pre-training groups would make more 
correct A-C responses than the no-pre-training groups when A and C items 
had a common B associate . 
The mean numbers of correct A-C responses made by the pre-training 
and no-pre-training groups of each grade with both types (superordinate and 
subordinate words) of mediators were shown in Table 20. 
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With reference to Table 20, when the superordinate words were used 
as the common B terms, the mean A-C scores made under the mediated con-
dition by the pre-training and no-pre-training groups were 1. 24 and . 148 , 
1 , 73 and 2. 64, and 3. 19 and 3. 12, respectively, for the fourth, seventh, and 
tenth grade levels . With the subordinate words as mediators, the mean A-C 
scores made under the mediated condition were 1. 08 and 1. 52, 2. 35 and 2. 00 , 
and 3. 73 and 3. 51 for the pre-training and no-pre-training groups of the fourth, 
seventh, and tenth grade, respectively. 
The analysis of covariance with IQ scores as the covariates was com-
puted to test for the significance of the difference between the mean A- C scores 
obtained under the mediated condition by the pre-training and no-pre- training 
groups . Table 22 shows the summary of the analysis of covariance . 
By referring to the type of pre-training source of variation in T able 22, 
it can be seen that differences between the mean numbers of correct A-C test 
scores obtained under the mediated conditions by the pre-training and no-pre-
training groups of all three grade levels and with both types of mediators 
were not significant, with the exception of the sevetith grade subjects when the 
superordinate words were used as mediators. With the superordinate words as 
the mediators, the no-pre-training group of the seventh grade obtained signifi-
cantly higher mean A-C scores than the pre-training group. The difference 
was significant at the . 01 level of confidence. 
Summary, hypothesis two. The hypothesis that the pre-training groups 
would make more correct A-C responses than the no-pre-training groups was 
tested by comparing the mean scores on the A-C test made under the mediated 
Table 22. Factorial analysis of covariance for the mean numbers of differ-
ence between the correct A-C scores made under the mediated 
conditions of male vs female, high vs low associational fluency 
and pre-training vs no-pre-training 
Source of variation df 
Superordinate words as mediators 
Fourth Grade 
41 
Mean 
square 
0. 93 
F 
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Error 
Sex 1 0. 32 1. 85 NS ' 
Associational fluericy (high-'low) 
Training (pre-training--no-pre-training) 
Sex X associational fluency 
Sex X training 
Training X associational fluence 
Sex X training X associational fluency 
Seventh Grade 
Error 
Sex 
Associational fluency (high- low) 
Training (pre-training--no-pre-training) 
Sex X associational fluency 
Sex X training 
Training X associational fluency 
Sex X training X associational fluency 
Tenth Grade 
Error 
Sex 
Association al fluency (high- low) 
Training (pre-training--no- pre-training) 
Sex X associational fluency 
Sex X training 
Training X associational fluency 
Sex X training X associational fluency 
1 
1 
1 
1 
1 
1 
45 
1 
1 
1 
1 
1 
1 
1 
42 
1 
1 
1 
1 
1 
1 
1 
0.42 0. 4.5 NS 
0.63 0 . 68 NS 
2.02 2 . 16 NS 
1. 15 1. 15 NS 
0.52 0. 55 NS 
3.01 3 . 22 NS 
1. 50 
3.48 2. 32 NS 
6. 10 4 . 04 * 
11.43 7. 74 ** 
7.26 4. 85 * 
2.49 1. 66 NS 
0.58 0. 39 NS 
3.10 2. 06 NS 
2 . 73 
0. 07 0. 03 NS 
0.16 0. 06 NS 
0.01 0. 00 NS 
4.85 0. 78 NS 
0.14 0. 05 NS 
0.03 0. 01 NS 
0.31 0. 11 NS 
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Table 22. Continued 
Mean 
Source of variation N square F 
Subordinate words as mediators 
Fourth Grade 
Error 41 0.86 
Sex 1 4 . 76 5. 75 * 
Associational fluency (high- low) 1 0.28 0. 33 NS 
Training (pre-training--no-pre-training) 1 1. 10 1. 29 NS 
Sex X associational fluency 1 1. 11 1. 29 NS 
Sex X training 1 4.80 5. 62 * 
Training X associational fluency 1 0. 11 0. 13 NS 
Sex X training X associational fluency 1 4. 01 4. 68 * 
Seventh Grade 
Error 45 2.29 
Sex 1 0.00 0. 00 NS 
Associational fluency (high-low) 1 0. 02 0. 01 NS 
Training (pre-training--no-pre-training) 1 0. 98 0. 43 NS 
Sex X associational fluency 1 0. 03 0. 01 NS 
Sex X training 1 2 . 10 0. 92 NS 
Training X associational fluency 1 0. 90 0. 39 NS 
Sex X training X associational fluency 1 2. 30 1. 00 NS 
Tenth Grade 
Error 42 2. 64 
Sex 1 22. 59 8. 55 ** 
Associational fluency (high-low) 1 0.17 0. 07 NS 
Training (pre-traihing--no-pre-training) 1 0. 00 0. 00 NS 
Sex X associational fluency 1 8.88 3. 36 NS 
Sex X training 1 13. 16 4. 98 * 
Training X associational fluency 1 1. 12 O. 42 NS 
Sex X training X associational fluency 1 0.55 0. 21 NS 
*Significant at . 05 level. 
**Significant at . 01 level. 
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condition by the two groups of the fourth, seventh, and tenth grade subjects 
with both the superordinate words and the subordinate words as the common 
B associates . The analysis of covariance revealed that none of the mean A- C 
scores obtained by the pre-training subjects was significantly higher than its 
corresponding mean A-C scores obtained by the no-pre-training subjects . 
With the superordinate words as mediators, the no- pre-training group on the 
seventh grade level obtained significantly higher (at the . 01 level) mean A- C 
test scores than the pre-training group . Hypothesis two was rejected totally. 
Superordinate words vs subordinate words as 
mediators, hypothesis three 
It was hypothesized that superordinate words would be more effective 
mediators than the subordinate words . 
By referring to Table 17, it can be seen that the mean number of 
correct A-C test scores obtained under the mediated condition by the total 
number of subjects in each grade when the superordinate and subordinate 
words were used as the mediators were 1. 36 and 1. 30 , 2. 20 and 2. 17, and 
significance of the difference between each pair of mean A-C scores was 
tested by the "difference method" type of t - test as shown in Table 23. 
With reference to Table 23, none of the differences between the mean 
A-C test scores obtained by subjects in each of the three grades under two 
mediated conditions , one with superordinate words as mediators and the other 
with subordinate words, was statistically significant. 
Table 23. Test for the significance of the mean number of difference on 
A-C responses for two mediated conditions, using superordinate 
and subordinate words as mediators 
Mean number of 
difference between 
Grade N A-C test scores s. d. t 
Fourth 50 o. 06 1. 46 0. 29 NS 
Seventh 54 o. 04 1. 49 0. 18 NS 
Tenth 51 -0. 47 1. 82 --1. 84 NS 
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The total number of subjects in each grade were divided on the basis 
of sex, associational fluency levels, and type of pre-training. The subjects 
were treated statistically on the basis of one type of dichotomy at a time, that 
was; male-female, high associational fluency-low associational fluency, pre-
training-no-pre-training. The mean A-C scores obtained by each subgroup 
of students in each grade under the two mediated conditions (employing super-
ordinate words as mediators in one and subordinate words in the other) can be 
seen by referring to Table 20. The difference between the mean A-C scores 
obtained by each subgroup under the two type of mediators was tested by the 
"difference method" type of t-test as shown in Table 24 . 
With reference to Table 24, it can be seen that when the subjects of 
all three grades were treated as subgroups, there were four subgroups in which 
the differences between mean A-C scores using the superordinate words as 
mediators and mean A-C scores with subordinate words as mediators were 
Table 24 . Test for significance of difference between mean A- C scores 
obtained under mediated conditions by each subgroup with 
superordinate and subordinate words as mediators 
Mean number of 
difference between 
Group structure N A-C test scores s. d . t 
Fourth grade 
Male 22 0. 59 1. 22 2 . 27 * 
Female 28 -0.36 1. 52 -1. 25 NS 
High-Afa 25 -0. 12 1. 36 -0. 44 NS 
Low-Af 25 0.24 1. 56 0. 77 NS 
Pre-training 25 0. 16 1. 52 0. 53 NS 
No-pre-training 25 -0. 04 1. 43 -0. 14 NS 
Seventh grade 
Male 26 0.27 1. 64 0. 82 NS 
Female 28 -0 . 18 1. 33 -0 . 69 NS 
High-Af 27 0.33 1. 64 1. 04 NS 
Low-Af 27 -0 . 26 1. 29 -1. 04 NS 
Pre-training 26 -0.62 1. 30 -2 . 40 * 
No-pre-training 28 0.64 1. 42 2. 39 * 
Tenth grade 
Male 22 0.27 1. 69 0. 75 NS 
Female 29 -1. 03 1. 74 -3 . 18 ** 
High-Af 25 -0.56 1. 87 -1. 49 NS 
Low-Af 26 - 0.38 1. 81 -1.07NS 
Pre-training 26 -0.54 1. 96 -1. 40 NS 
o-pre-training 25 -0.40 1. 71 -1. 17 NS 
a..t.ssociational fluency . 
*Eignificant at . 05 level. 
* *Eignificant a t . 01 level. 
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statistically significant. The sour subgroups of subjects were; the fourth 
grade male, the seventh grade pre-training and no-pre-training, and the 
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tenth grade female. With the fourth grade male and the seventh grade no-
pre-training groups, the superordinate words were more effective mediators 
than the subordinate words (at the . 05 level of confidence). The subordinate 
words were more effective mediators than the superordinate words with the 
seven grade pre-training and the tenth grade female groups (at the . 05 and . 01 
level of confidence, respectively). 
Summary , hypothesis three. The hypothesis that superordinate words 
would be more effective mediators than subordinate words was tested by com-
paring the mean A-C test scores of the subjects when superordinate words were 
used as mediators with their mean scores using subordinate words as mediators . 
The results of the statistically analysis indicated that the hypothesis was largely 
unsupported. The t-test ("difference method") revealed that when subjects in 
each grade were treated as a single group, the differences between the two 
means were not significant. However , when subjects in were treated as sub-
groups, the mean A-C test scores with superordinate words as mediators of the 
fourth grade male and the seventh grade no-pre-training groups were significantly 
higher (at the . 05 level) than their mean A-C scores with the subordinate word 
as mediators. The analysis also yielded the results contrary to the hypothesis . 
The mean A-C test scores with the subordinate words as mediators of the seventh 
grade pre-training and the tenth grade female groups were significantly higher 
(at the . 05 and . 01 level of confidence, respectively) than their mean A-C scores 
with superordinate words as mediators . 
The factor of associational fluency on 
mediation, hypothesis four 
It was hypothesized that within the same grade, the high scoring 
group on the Controlled Associations Test would make more correct A-C 
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responses than the low scoring group when the superordinate words were used 
as mediators. Table 25 shows the data used in testing this hypothesis . 
With reference to Table 25, when the superordinate words were employed 
as the common B terms, it can be seen that the high associational fluency groups 
of the seventh and tenth grade obtained higher mean A-C scores than the low 
associational fluency group (with the means of 2. 70 and 1. 70, and 3. 28 and 3. 04, 
respectively), while the reverse was true with the fourth grade subjects. For 
the fourth graders, the high scoring group obtained mean A-C scores of 1. 24 
while the low scoring group obtained a mean of 1. 48. A t-test for testing for 
the significance of the difference between two independent means was computed 
to check for significance of the difference between the mean A-C scores 
obtained by the high and low associational fluency groups . The results indicated 
that with superordinate words as mediators the high associational fluency group 
of the seventh grade obtained significantly higher (at the . 05 level) mean A-C 
test scores than the low associational fluency group. However, there was no 
significant difference between the two means obtained by subjects on the fourth 
and tenth grade levels. 
Though it was not hypothesized as to the significance of the difference 
between in the mean A-C scores obtained by the high and low associational 
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Table 25 . Test for significant difference of mean A-C scores obtained under 
the mediated condition by the high and low associational fluency 
groups 
Group Difference 
structure N Mean A-C scores s. d . of means t 
Superordinate words as mediators 
Fourth grade 
High- Afa 25 1. 24 0. 88 
-0. 24 -0 . 86 NS 
Low-Af 25 1. 48 1. 08 
Seventh grade 
High-Af 27 2 . 70 1. 70 
1. 00 2 . 41 * 
Low-Af 27 1. 70 1. 26 
Tenth grade 
High-Af 25 3.28 1. 57 
0. 24 0. 52 NS 
Low-Af 26 3. 04 1. 73 
Subordinate words as mediators 
Fourth grade 
High-Af 25 1. 36 1. 25 
0. 12 O. 41 NS 
Low-Af 25 1. 24 o. 78 
Seventh grade 
High- Af 27 2. 37 1. 71 
0. 41 0. 99 NS 
Low-Af 27 1. 96 1. 40 
Tenth grade 
High-Af 25 3. 84 1. 65 
0. 42 0. 82 NS 
Low-Af 26 3. 42 1. 98 
a Associational fluency . 
*Significant at the . 05 level. 
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fluency groups when the subordinate words were used as mediators, it served 
a point of interest to present it here. With reference to Table 25 , the results 
of the t-test indicated that there was no significant difference between the 
two means on any grade level used in the study. 
With reference to the associational fluency source of variation in 
Table 22, where the summary of an analysis of covariance with the IQ as the 
covaried factor was presented, the differences between the mean A-C scores 
obtained by the high and low associational fluency groups when the superordinate 
words were used as mediators was significant for the seventh grade level but 
not for the fourth and tenth grade levels . However, since the fourth hypothesis 
was to test the effect of associational fluency factors , which correlated signifi-
cantly with IQ (see Table 16), on mediation, the analysis of covariance with 
the IQ as the covaried factor would not be appropriate for testing the difference 
between the mean A-C scores obtained by the high and low associational 
fluency groups. 
Summary, hypothesis four . The hypothesis that within the same grade , 
the high scoring group on the Controlled Associations Test would make more 
correct A-C responses than the low scoring group when the superordinate words 
were used as mediators was tested by comparing the mean A-C test scores 
obtained by the high and low associational fluency groups. The hpothesis was 
only partially supported. The t-test for the significant of the difference between 
the two means indicated that only with the seventh grade subjects, the high 
scoring group obtained significantly higher mean A-C test scores than the low 
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scoring group. On the fourth and tenth grade levels , the differences between 
the two means were not significant. 
Comparison of the occurrence of mediation 
across three grade levels, hypothesis five 
It was hypothesized that when the superordinate words were used as 
the mediators, the tenth graders would make more correct A-C responses than 
the seventh and fourth graders, and the seventh graders would make more correct 
A-C responses than the fourth graders . 
The mean IQ scores of the subjects of the three grades used in the study 
were compared to make sure that there was no difference in terms of the mean 
IQ that could contribute to the difference in the amount of mediation produced by 
each grade . This was done by means of the t-test for significant difference 
between two independent means, as shown in Table 26. 
Table 26. Test for significant difference of mean IQ scores among the fourth , 
seventh, and tenth graders 
Difference 
Grade N Mean IQ s. d. of means t 
Fourth 50 101. 84 10. 97 
3.01 1. 38 NS 
Seventh 54 104. 85 11. 87 
1. 54 0. 64 NS 
Tenth 51 106. 39 12.73 
4.55 1. 92 NS 
Fourth 50 101. 84 10. 97 
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With reference to Table 26, it can be seen that the tenth grade subjects 
had the highest mean IQ (106 . 39) among the three grades while the fourth graders · 
had the lowest mean IQ (101. 84). However, the results of the t-test indicated 
that the mean IQ of the tenth graders was not significantly higher than neither 
the seventh graders ' nor the fourth graders 1 • The t-test also revealed that the 
mean IQ of the seventh graders was not significantly higher than that of the 
fourth grade subjects . 
Since there was no significant difference among the mean IQ scores 
of subjects from the three grades used in the study, the t-test was employed to 
test for significance of the difference among the mean A-C scores obtained under 
the mediated condition by the fourth, seventh, and tenth grade subjects. This 
was done by comparing a pair of mean A-C scores at a time, as shown in 
Table 27. 
With reference to Table 27, when superordinate words were used as 
mediators, the mean A-C scores for the fourth, seventh, and tenth grade 
subjects were 1. 36, 2. 20, and 3. 16 respectively. The results of the t-test 
indicated that the mean A-C scores of the tenth graders was significantly higher 
(at the . 01 level) than those of the seventh and fourth graders. The seventh 
graders also obtained significantly higher (at the . 01 level) mean A-C scores 
than the fourth graders . 
When the subordinate words were used as mediators, the mean A-C 
te st scores for the fourth, seventh, and tenth graders were 1. 30 , 2. 17, and 3. 63, 
respectively. Though it was not hypothesized, it was interesting to note that 
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Table 27. Test for significant difference of mean number of correct A-C 
responses among the fourth, seventh, and tenth graders 
Difference 
Grade N Mean A-C scores s. d . of means t 
Su2erordinate words as mediators 
Fourth 50 1. 36 0. 98 
0. 84 3. 30** 
Seventh 54 2.20 1. 57 
0. 96 3. 06** 
Tenth 51 3.16 1. 64 
1. 80 6. 72** 
Fourth 50 1. 36 0. 98 
Subordinate words as mediators 
Fourth 50 1. 30 1. 03 
0. 87 3.37** 
Seventh 54 2.17 1. 56 
1. 46 4 . 40** 
Tenth 51 3.63 1. 82 
2.33 7. 94** 
Fourth 50 1. 30 1. 03 
**Significant at the . 01 level. 
(see Table 27), with subordinate words as mediators, the higher grade subjects 
also obtained significantly more mean A-C scores (at the . 01 level) than the 
lower grade subjects. It could be said here that regardless of what type of 
mediators employed (whether superordinate or subordinate words) the amount 
of mediation occurred increasingly with age, at least for the three age levels 
used in this study . 
Summary, hyQothesis five.. It was hypothesized that when superordinate 
words were used as the mediators, the tenth graders would make more correct 
A-C responses than the seventh and fourth graders, and the tenth graders would 
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make more correct A-C responses than the fourth graders . The hypothesis 
was fully supported when the results of the t-test for significant difference 
between two independent means indicated that the higher grade subjects 
obtained significantly higher (at the . 01 level) mean A-C scores than the lower 
grade ones. 
Sex difference and mediation, hypothesis six 
It was hypothesized that there would be no significant sex difference 
in making the correct A-C responses. 
With reference to Table 20, when the superordinate words were used 
as mediators, the mean A-C scores obtained under the mediated condition by 
male and female groups were, 1. 54 and 1. 21, 2. 42 and 2. 00, and 3. 23 and 
3. 10, respectively, for the fourth, seventh, and tenth grade . With subordinate 
words as mediators, the mean A-C scores for male and female were, 0. 95 and 
1. 57, 2. 15 and 2.18, and 2. 95 and 4. 14, for the fourtl;i, seventh, and tenth 
grade, respectively. It was interesting to note that, with superordinate words 
as mediators, male in each grade obtained higher mean A-C scores than 
female, while the reverse was true with subordinate words as mediators . 
The differences between the mean A-C scores of male and female in each grade 
was tested for significance by an analysis of covariance with the factor of IQ 
covaried. It could be seen by referring to the sex source of variation in Table 
22 that, with superordinate words as mediators, the difference between these 
two means was not significant. But when subordinate words were used as 
mediators, the female groups of the fourth . and tenth, but not the seventh, 
142 
grade obtained significantly higher mean A-C scores than the male counter-
parts . The significant levels were at. 05 and . 01, respectively, for the seventh 
and tenth grade . 
Summary, hypothesis six. It was hypothesized that there would be no 
significant sex difference in making the correct A-C responses was tested by 
comparing the mean A-C scores of the two groups by means of an analysis of 
covariance. The results of the analysis showed that with superordinate words 
as mediators it was only partially supported. When the subordinate words were 
used as mediators the fourth and tenth, but not the seventh, grade female 
obtained significantly higher mean A-C scores than the male groups. 
Interactions among factors used in the study 
There were three factors, each with two levels or states of a factor, 
involved in the analysis of covariance (see Table 22) . The three factors were : 
sex, associational fluency, and type of pre-training. The analysis of covariance 
was computed as a 2 x 2 x 2 factorial design. With reference to Table 22, there 
were three significant two-factor interactions and one significant three-factor 
interaction. The three significant two-factor interactions were; the sex X 
associational fluency on the seventh grade level with the superordinate words 
as the mediators, the sex X type of pre-training of the fourth and seventh 
grade levels with the subordinate words as mediators. The significant three-
factor interaction occurred on the fourth grade level with subordinate words 
as the common B associates. 
When the interaction of factors is significant, the factors are not 
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independent of one another. The differences in response to the levels or 
states of one factor are different or not similar at different levels of another 
factor or factors and the relationship is a s ymmetric one. With reference 
to Table 28, where the mean A-C scores under mediated condition of the 
seventh grade male and female with the high and low associational fluency 
levels, when the superordinate words were used as mediators, was presented, 
it can be seen that the magnitude of the differences of the mean A-C scores 
under high and low associational fluency levels were greater for the male 
than the female groups . For the male subjects, the low associational fluency 
group obtained the mean A-C scores of 1. 88 while the high associational fluency 
group obtained a mean of 2. 67. Only a slight increase of the mean A-C scores 
was obtained when the low associational fluency group and the high associational 
group of the female subjects were considered (with the mean A-C scores of 2. 10 
vs 2. 22). Had the sex X associational fluency interaction were nonsignificant 
the magnitude of the differences between the mean A-C scores under the high 
and low as sociational fluency of both sexes would be comparable and with chance 
variation. However, this was not the case with the sex X assocational fluency 
interaction on the seventh grade level with superordinate words as mediators . 
It could be interpreted as that when the superordinate words were used as 
mediators, the high level of the associational fluency factor played more 
important role in enhancing the chance of obtaining correct A-C responses for 
the seventh grade male than did the low level of the associational fluency factor . 
But the two levels of the associational fluency factor had about the same influence 
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Table 28. The mean number of correct A-C responses made under the 
mediated condition by the seventh grade high and low associational 
fluency male and female groups 
N 
Male 9 
Female 18 
High associational 
fluency 
2.67 
2.22 
on the performance of the female subjects. 
N 
17 
10 
Low associational 
fluency 
1. 99 
2. 10 
With reference to Table 22, the sex X training interactions were sig-
nificant on the fourth and tenth grade levels with the subordinate words as 
mediators. By referring to Table 29, it can be seen that on the fourth grade 
level, the male under pre-training condition obtained higher mean A-C scores 
than the male under no-pre-training condition (with mean A-C scores of 1. 08 
vs 0. 80) while the opposite result occurred with the female groups with the 
magnitude of differences was larger for the female than the male groups . The 
no-pre-training female obtained higher mean A- C scores than the pre-training 
female (2. 00 vs 1. 07). This could be interpreted as that the pre-training pro-
cedure benefited the male groups in obtaining the correct A-C scores, more 
than did the no-pre-training procedure, while the opposite effects occurred with 
the female groups. When the mean A-C scores of the two sexes under each 
type of training was considered, the pre-training procedure had about the same 
effect on male and female groups in obtaining correct A-C scores (with mean 
A-C scores of 1. 08 to 1. 07), but the no-pre-training procedure enhanced 
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Table 29 . The mean number of correct A-C scores under mediated condition 
made by the fourth and tenth grade pre-training and no-pre- training 
male and fem ale groups 
N Pre-training N No-pre-training 
Fourth grade 
Male 12 1. 07 10 0. 80 
Female 13 1. 08 15 2. 00 
Tenth grade 
Male 11 2.54 11 3.36 
Female 15 4 . 60 14 3. 64 
T able 30. The mean number of correct A-C scores for the fourth grade male 
and female groups, each with two levels of associational fluency 
and two types of training 
Associational 
fluency level 
High 
Low 
Sex 
Male 
Female 
Male 
Female 
N 
5 
8 
7 
5 
Pre-training N No-pre-training 
1. 20 5 0. 40 
1. 00 7 2. 57 
1. 00 5 1. 20 
1. 20 8 1. 50 
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female group more than the male group in obtaining correct A-C scores (with 
mean A-C scores of 2. 0 vs 0. 80). In comparison to the fourth grade level, an 
opposite result was obtained with the seventh graders. On the seventh grade 
level, the male under the pre-training condition performed poorer than the 
male under the no-pre-training condition , while the opposite results occurred 
with female groups. The pre-training procedure benefited_ the female group 
more than the male group in obtaining correct A- C scores (with the mean A- C 
score of 4. 60 for the female and 2. 54 for male), while the no-pre-training 
procedure had about the same effect on each sex. 
The sex X training X associational fluency interaction was significant 
on the fourth grade level with subordinate words as mediators (see Table 22). 
Since the sex X training interaction of the same fourth grade subjects was 
significant, the sex X training X associational fluency could be interpreted as 
that the sex X training interaction deferred with each level of the associational 
fluency factor. By examining Table 30, it can be seen that the mean A-C scores 
of male and female under the pre-training condition with high and low associational 
levels are quite comparable. Under the pre-training condition, the mean A- C 
scores of the high and low associational fluency male were 1. 20 and 1. 00, 
respectively, and the mean A-C scores for the high and low associational 
fluency female were 1. 00 and 1. 20, respectively. Under the no-pre-training 
condition, noticeable differences were observed between the mean A-C scores 
of each sex with high and low associational fluency level. The mean A-C scores 
of the high and low associational fluency male were 0. 4 and 1. 2, respectively, 
and the means for the high and low associational fluency female were 2. 57 
and 1. 5, respectively. This indicated that, under the no-pre-training pro-
cedure, the low associational fluency level enhanced the male subjects in 
obtaining correct A-C scores more than did the high associational fluency 
level while the opposite result was obtained with the female group. 
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DISCUSSION 
The Occurrence of Mediation , Hypothesis One 
The results of the current study gave considerable support to a 
rather firmly established notion that mediation could be experimentally pro-
duced (Jenkins, 1963). The findings of the current study provided evidence 
that mediation could be produced with the A-B, B-C , A-C chaining paradigm. 
These findings were consistent with those of several previous investigators 
(Bugelski and Scharlock, 1952; Norcross and Spiker, 1958; Peterson and 
Blattner, 1963 ; Peterson et al., 1964; Christiansen, 1966; and Davis, 1966). 
However, there were some methodological variations among these previous 
investigations. All investigators mentioned above, except Bugelski and 
Scharlock, used two comparable groups of subjects as their mediated and 
control groups. In the study of Bugelski and Scharlock, each subject served 
as his own control. In the investigations by Bugelski and Scharlock (1952), 
Norcross and Spiker (1958), and Davis (1966), the anticipation method was 
used in the A-C test-stage, whereas in the studies by Peterson and Blattner 
(1963) , Peterson et al. (1964) and Christiansen (1966), a multiple-choice 
technique was employed. In the current study, each subject served as his 
or her own control and the multiple-choice method was used in the test-
s tage. In the present investigation mediation was obtained (that was, the mean 
A-C scores obtained under mediated condition were significant higher than those 
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obtained under control condition) with all three grade levels used in the study, 
except on the fourth grade level with superordinate words as mediators . On 
the fourth grade level, mediation was obtained when the subordinate words 
were used as the common B terms, but not when the superordinate words were 
used. The explanation for this could be that, subordinate words were more 
meaningful to the fourth graders than the superordinate words. And consequently 
for the same amount of exposure time, the associative formation between the 
subordinate words and nonsense syllables was strong enough, to permit mediation 
to occur, but not strong enough in the case of the superordinate words and non-
sense syllables, and thus the mediating B terms were not available in the A-C 
test stage . If the learning materials in the mediation experiment were easy 
enough, mediation could be produced even with very young children. This 
had been demonstrated by Norcross and Spiker (1958) who obtained mediation 
using kindergarten children with pictures of familiar objects as learning ~aterials . 
The Effect of Pre-training on Mediation, 
Hypothesis Two 
There was no evidence from the findings of this study to support the 
hypothesis that a condition which provided the subjects with the opportunity 
to become familiar with the superordinate words which were used as the 
common mediating B terms had any advantage over a condition where no 
such opportunity was provided. The familiarization procedure in this study 
was done by having each subject w ~ words that were associates to the 
mediating B terms. There were several paired-associates learning studies 
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which used familiarization method with the stimulus and/ or response terms 
by exposing terms to be familiarized to the subjects for a certain number of 
times. Mandler and Campbell (1957), Bailey and Jefferey (1958), Underwood 
and Schulz (1960), antl Schulz and Martin (1964) found that response familiari-
zation was more efficient in enhancing paired-associate learning than the 
stimulus familiarization while the opposite results were discovered by the 
studies of Cieutat (1960), Gannon and Noble (1961), and Schulz and Tucker 
(1962). In the current study, the same mediating B terms were used as both 
the response and stimulus terms, that was, as the responses to A terms, and 
as stimuli to C terms. Therefore, there should be no advantage of response 
familiarization over the stimulus familiarization or vice versa in forming 
mediated connection between A and C terms. 
Orlowsky and Walsh (1967) found that when the stimulus-to-be terms 
were familiarized by requiring subjects to create associations to them the 
learning rate of the paired-associates of the experimental group was slower 
than that of the control group. This was because the familiarization pro-
cedure had created competing responses to the response terms that were 
to be paired with the familiarized stimuli. The current study found that on 
the seventh grade level, when the superordinate words were used as mediators, 
the group that wrote associative words to the B terms performed significantly 
poorer on the A-C mediation test than the control group. This was in agree-
ment with Orlowsky and Walsh's notion of competing responses in paired-
associate learning. 
Superordinate Words vs Subordinate Words as Mediators, 
Hypothesis Three 
151 
Paivio and Yarmey (1965) and Christiansen (1966) employed both con-
crete and abstract nouns as mediators in mediate association experiment and 
found that concrete nouns were more effective mediators than the abstract 
nouns . The concrete noun is usually defined as a word that has a direct 
physical referent and the abstract noun represents concept that cannot be 
readily represented pictorially. Paivio and Yarmey explained that the reason 
the concrete noun was more effective mediator than the abstract noun was 
because in the acquisition stages of the mediate association learning, the ele-
ment, that was paired with the concrete noun, not only would acquire the 
capacity more image-evoking capacity than the element that was paired with 
the abstract noun. Brown (1958) stated that subordinate and superordinate 
words were sometimes used in a sense of concrete and abstract words. How-
ever, superordinate words could not be abstract nouns in a true sense because 
some superordinate words such as furniture or color used in the current study 
have some physical referent though not as specifically as the subordinate words 
such as desk or red. 
In the current study, when the subjects in each of the three grades 
(fourth, seventh, and tenth) were considered as a single group, there was no 
evidence that the subordinate words were better mediators than the super-
ordinate words. In fact., the mean A-C scores of the fourth and seventh grades 
with superordinate words as mediators were higher than the means obtained 
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with subordinat.e words as mediators though the differences were not significant. 
This would indicat.e that superordinate words were equally effective as the 
subordinate words in evoking the physical referents . From the notion of 
Orlowsky and Walsh (1967) that in paired-associat.e learning if associations 
were created to one member of the pair to be learned prior to the paired-
associate learning the learning would be more difficult than the paired-associate 
that neither member of the pair had prior association, thus, no competing 
responses in paired-associat.e learning. From this basis, superordinate words 
should be less effective mediators than the subordinat.e words because, as the 
class terms, superordinat.e words would have more associates to them than the 
subordinate words which were members of the classes, and therefore , more 
competing responses in the paired associate learning which were essential 
in the acquisition stages of the mediat.e association experiments. There were 
some evidence in the current findings that this was the case. When the subjects 
were treat.ed on the subgroup basis, subordinate words were bett.er mediators 
than the superordinat.e words with the seventh grade pre-training group and the 
tenth grade female group. The pre-training procedure required the subjects 
to write associations to the mediating B terms, thus, the superordinate words. 
Since female were generally, more advanced than male in t.erms of language 
development (Palermo and Jenkins, 1962) they would tend to build up more 
competing responses to superordinate words than to subordinate words more 
than the male group did. However, the contrary result was also found in the 
current study , with seventh grade no-pre-training group, superordinat.e words 
were more effective mediators than the subordinate words . According to 
the notion of Orlowsky and Walsh, the subordinate words should still be 
more effective mediators than the superordinate words because through 
prior associations before the experiment the superordinate words would 
still have more competing responses in the experimental paired-associate 
learning than the subordinate words. 
The Factor of Assocational Fluency on Mediation, 
Hypothesis Four 
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There were conflicting reports from previous investigations on the 
effects of intelligence on paired-associate and/ or mediate association learn-
ing. Eisman (1958), and Akutagawa and Benoit (1959) found that high and low 
intelligence groups did not perform differently on the paired-associate learn-
ing tasks. On the contrary, Berkson and Cantor (1960), and Woodruff and 
Pielstick (1965~ reported that different levels of IQ had significantly different 
effects on learning rate of paired-associate learning. Berkson and Cantor 
also discovered that mediation occurred significantly more with the 9 to 12 
years old normal children than with the 9 to 12 years old retarded children. 
The associational fluency is one factor in Guildord's concept of 
intelligence (Guilford, 1959) and the associational fluency scores of the 
subjects employed in the current study correlated significantly with their 
IQ scores as measured by the Otis-Lennon Mental Ability Test. However, 
there was no evidence from the findings of the current study that the high 
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associational fluency groups performed significantly better on the A- C mediation 
test than the low associational fluency groups, except on the seventh grade level 
with superordinate words as mediators . These findings were quite contrary to 
that of Berkson and Cantor (1960). Perhaps an argument could be proposed 
here that if the assumption, that mediation was obtained more with the high 
intelligence group than the low intelligence group , was correct, then mediation 
would occur more with the high associational fluency groups than with the low 
associational fluency group . However, since this was not the case, it could 
be reasoned that though the high associational fluency groups had advantage 
over the low associational fluency groups in terms of intelligence they would 
also tend to create more competing responses to mediating B ter ms than the 
associa tional fluency group would. Hence , the strength of their A- B, B-C 
associative formation would be weaker than those of low associational fluency 
groups. This would offset the advantage of thei r superior intelligence that they 
had over the low associational fluency groups . 
Comparison of the Occurence of Mediation Across Three 
Grade Levels, Hypothesis Five 
It was generally agreed among previous investigators (Korchin and 
Basowitz, 1957; Akutagawa and Benoit, 1959; Woodruff and Pielstick, 1965; 
and Davis, 1966) that age had definite effects on paired-associate and/ or 
mediate association learning. Davis (1966) employed ten subjects each from 
the second, fourth, sixth, eighth grade and college level in his mediate 
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association experiment using A-B, B-C, A-C mediation paradigm, with high 
frequency nouns as learning materials. He found that the higher grades per-
formed significantly better on A-C mediation test than the lower grades . The 
findings of the current study was in agreement with that of Davis's~ the 
current study, when the performances on the A-C test of the fourth, seventh, 
and tenth graders were compared, it was found that the mean A-C scores of 
the tenth graders was highest while the mean of the fourth graders was lowest. 
This was true with both superordinate and subordinate words as mediators. 
This occurence could be explained in terms of differential level of meaningful-
ness of the learni_ng material to subjects in each grade. The nonsense syllables 
and the superordinate and subordinate words used as learning materials in the 
current study would be more meaningful to the higher grade subjects than the 
lower grade subjects. Previous studies (Horton, 1964 ; P eterson et al., 1964; 
and Peterson, 1965) uniformly agreed that the amount of mediation varied 
directly with meaningfulness of learning materials. 
Sex Difference and Mediation, Hypothesis Six 
Christiansen (1966), using concrete and abstract nouns as mediators 
in a mediate association experiment with, the A-B, B-C, A-C mediation 
paradigm, found that there was no significant difference in the amount of 
mediation produced by the male and female groups. He reasoned that boys 
and girls had comparable opportunities for exposure to the stimuli and acquired 
comparable implicit responses to the stimuli used. The findings of the current 
study were in partial agreement with that of Christiansen's. When the 
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superordinate words were used as the mediators male and female groups did 
not perform differently on the A-C mediation test, on any of the three grade 
levels (fourth, seventh, and tenth) used. However, with subordinate words as 
mediators, there were evidences that there was a sex difference on mediation. 
With subordinate words as mediators, the fourth and tenth grade female obtained 
significantly higher mean A-C test scores than the male groups . This would 
indicate that subordinate words were more meaningful to female than to male 
groups and their A-B, B-C were more meaningful to female than to male groups 
and their A-B, B-C associative connections would be stronger than those of the 
male groups. And consequently, the mediating B terms would be more available 
in the A-C test stage to the female than to the male groups. 
Implications 
Several implications for further research in the area of mediate 
association are suggested by the findings of the current study. 
1. The findings indicated that the amounts of mediation produced by 
the subjects of different age groups (fourth, seventh, and tenth graders) were 
significantly different, with the higher age groups produced more mediation. 
In the present study the paired-associate learning procedure in the A-B, B-C 
acquisition stages was the same for all three grades. Each pair of the pair-
associates was presented to subjects for a period of five seconds per tri al for 
seven trials . From their past experiences with the superordinate and subordi-
nate words which were employed as the mediating B terms, these words would 
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be more meaningful to the older age groups than to the younger ones . There-
fore, for the same number of presentation trials the strength of the association 
between the A-B, B-C pairs would be stronger for the older groups than the 
younger groups. Thus, in the A-C test stage the mediators (B terms) would 
become available to the older subjects than to the younger ones . To eliminate 
this problem, another method of paired-associate learning could be used. 
That is, the A-B, B-C lists of paired-associates can be presented by the anti-
cipation method , the stimulus term is presented alone and the subjects are 
required to anticipate the response term before it is actually shown. Each list 
of apired-associates is presented until each subject can give correct anticipation 
to each stimulus of the whole list. The mean number of trials needed to meet 
the criterion in each grade can be compared to check whether there was a 
difference in rate of acquisition of the A-Band B-C lists among different age 
groups. However, there still may be a difference in the amount of mediation 
produced among different age groups, but the differential past experience with 
superordinate and subordinate words of each groups that could contribute to 
the different amounts of mediation produced by different age groups is controlled. 
2. The pre-training method in the current study was done by requiring 
subjects to create associations to the superordinate and subordinate words used 
as mediating B terms in the present study. This type of pre-training proved 
to be ineffective in comparison to the control procedure in producing mediation. 
The associations created to the B terms tended to become competing responses 
in the A-B, B-C paired-associate learning stages and slowed down the rate of 
learning. A better type of pre-training is recommended here by familiarized 
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subjects with ' the mediators using discriminative method. This can be done by 
stressing the spelling of pronouncing aspects of the mediating words by asking 
subjects whether the words are spelled or pronounced correctly or incorr ectly 
and what are the corrections for them. 
3. Despite the fact that intelligence has effect on media tion, the 
associational fleuncy factors, which correlated highly with intelligence, did 
not. In the current study where the superordinate and subordinate words were 
used as mediators the high associational fluency groups did not produce more 
mediation than the low associational fluency groups . This would indicate 
that the superordinate and subordinate words were inappropriate mediators in 
testing the effect of high and low associational fluency levels on mediation, 
because as class terms and members of class terms it would be easier for the 
high associational fluency groups to have more associations to them than the 
low associational fluency groups, thus acquiring more competing responses 
that interfere with the learning of the paired-associates in the acquisition 
stages. Perhaps, a study using the type of mediators which have only minimum 
prior associations to them such as nonsense syllables could be done to investi-
gate the effect of the high and low associational fluency levels on mediation. 
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SUMMARY AND CONCLUSIONS 
Introduction 
Bugelski and Scharlock (1952) had pointed out the great potential 
value of mediation in the psychological analysis of learning, thinking, and 
insight. Yet, as Jenkins (1963) had pointed out, there still had been too little 
research done in this important area of learning. This suggested a need for 
the present investigation. 
The purpose of the current study was to investigate the effectiveness 
o f the superordinate and subordinate words as mediators in mediate association 
learning across three different age groups in the A- B, B- C, A- C mediation 
paradigm. The effects of sex difference, high and low levels of associational 
fluency, as well as a type of pre-training which was done by requiring subjects 
to create associations to the mediating B terms, were considered. 
Statement of the Hypotheses 
1. The number of the correct A-C responses within each grade will 
be greater when A and C items have a common B associate than when A and C 
items have no common B associates. 
2. The pre-training groups will make more correct A-C responses 
than the no-pre-training groups when A and C items have a common B associate . 
3. Superordinate words will be more effective mediators than the 
subordinate words. 
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4 . Within the same grade, the high scoring group on the Controlled 
Associations Test will make more correct A-C responses than the low scoring 
group when the superordinate words were used as mediators. 
5. When the superordinate words are used as the mediators, the 
tenth graders will make more correct A-C responses than the seventh and 
fourth graders, and the seventh graders will make more correct A-C responses 
than the fourth graders . 
6. There will be no significant sex difference in making the correct 
A-C responses. 
Methods and Materials 
In order to test the hypotheses, 18 superordinate words and 18 sub-
ordinate words were used. Corresponding superordinate and subordinate words 
were equated in terms of Lorge-Thorndike summary count. Twelve pairs of 
nonsense syllables were chosen from Glaze's lists with associational values 
of 80-100 per cent. 
Two lists (List I and List II) of paired-associates were constructed 
using superordinate words and nonsense syllables. List I (A-B pairings) was 
made up of 12 nonsense syllables as A terms and 12 superordinate words as B 
terms. The B terms of List II (B-C pairings) consisted of six superordinate 
words taken from List I with the otherhalf made up of the other six superordinate 
words that were not used in List I. The C terms of List II were made up of the 
other 12 nonsense syllables. From this arrangement, six pairs (experimental 
pa.irs) of nonsense syllables each had a common B associate while the other six 
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pairs (controlled pairs) did not. This arrangement was followed with the sub-
ordinate words (List Ill and List IV) with pairs of nonsense syllables which had , 
as mediators, the subordinate words that corresponded to the superordinate 
mediators of List I and List II. 
The subjects used were, 50 fourth graders (22 boys and 28 girls ) , 54 
seventh graders (26 boys and 28 girls) , and 51 tenth graders (22 boys and 29 
girls) for a total of 155 students. Each subject was given the Controlled Associ-
ations Test (Guilford's) which was designed to measure the associational fluency 
level. The associational fluency scores of students were then ranked from the 
highest to the lowest. Subjects were then divided into high-scoring and low-
scoring groups using the median score on the Controlled Associations Test as 
the cutting point. The subjects of the high-scoring group were re-ranked on the 
associational fluency scores and divided into two groups by the odd-even method. 
The odd-numbered group received the no-pre-training procedure and the even-
numbered group was given the pre-training procedure. The same procedure 
was employed with the low-scoring group. This group-arrangement procedure 
was the same for each grade. 
The no-pre-training procedure was done by instructing subjects to 
write a short story about what would man find when he landed on the moon. 
The pre-training procedure consisted of presenting all the B terms of List I 
and List III to the subjects and instructing them to write up to four words 
that were related to, or characteristic of each B term. 
After the no-pre-training procedure, subjects were then ranked again 
by associational fluency scores and divided further into two groups by the 
162 
odd-even method. Group A, odd-numbered subjects, received Lists I and II 
at the first session of mediate association learning and Lists III and IV at 
the second session. Group B, even-numbered subjects, received Lists III and 
IV at the first session and Lists I and II at the second session. From this 
arrangement of grouping, each subject was presented with all four lists of 
paired-associates, and each subject served as his or her own control. Subjects 
were not grouped according to sex, but sex difference in mediation was treated 
statistically. Each list (I, II, III, IV) was presented one pair at a time, for 
seven trials. Each trial lasted for a period of five seconds. The same method 
of grouping and mediate association learning procedure were applied to the pre-
training group. 
Immediately after the completion of the presentation of List II and List 
IV, subjects were tested for mediation by using a recognition or multiple-
choice method. In this technique, each A term was presented with a multiple 
choice of five C terms, the correct C term and four other C terms selected 
at random. The subjects were required to choose the most appropriate C 
term. 
The IQ scores as measured by the Otis-Lennon Mental Ability Test 
were obtained for each subject. The IQ scores were used as the covaried factor 
in the analysis of covariance in the case where analysis of covariance was 
employed in the analysis of the data. 
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Results 
The results related to each of the six hypotheses were as follows: 
1. Mediation was obtained with both the superordinate and subordinate 
words as mediators when subjects in the fourth, sevent, and tenth grades were 
each treated as a single group, with the exception of the fourth grade group 
when the superordinate words were used as mediators. In general, when 
subjects were treated on the subgroup basis , mediation was obtained increasingly 
with age. 
2. The pre-training method was not superior to the no-pre-training 
(control) method in producing mediation. In fact, on the seventh grade level 
with superordinate words as mediators, the pre-training group was inferior 
to the no-pre-training group in producing mediation. 
3. Superordinate words were not more effective mediators than the 
subordinate words . There was a trend which indicated that subordinate words 
were more effective mediators than the superordinate words with the increasing 
age of subjects, especially among female subjects . 
4. There was no clear-cut evidence that the high associational fluency 
level enhanced the occurrence of mediation more than the low associational 
fluency level when the superordinate words and subordinate words were used 
as mediators. 
5. It was found tha t age had a definite effect on mediation. The 
amount of mediation produced occurred increasingly with age , at least for 
the three grade levels compared. 
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6. There was no sex difference on mediation produced with super-
ordinate words as mediators . But with the subordinate words as mediators 
there were sex difference effects on the amount of mediation produced in 
favor of female groups on the fourth and tenth grade levels . 
Conclusions 
The findings in the current investigation provided evidence to suppo_rt 
the hypothesis that mediation can be experimentally produced in the mediate 
association learning situations . The results of this study are in agreement 
with the majority of the studies dealing with mediate association learning. With 
the proper arrangement of the learning materials and with the learning materials 
tha t are suitable to the subjects used mediation can be obtained. 
The type of pre-training which was done by requiring subjects to produce 
associations to the mediating B terms was not superior to the "placebo" type of 
pre- training in producing mediation. The associations that were created to 
the B terms might become competing responses that would slow down the rate 
of the A-B, B-C associative formations that were essential for mediation to 
occur. It might be concluded here that, though the pre-training procedure 
had advantage over the no-pre-training in that it provided the subjects with 
the opportunity to become familiar with the mediators, the advantage was offset 
by the fact that it tended to create competing responses to the A and C terms in 
the A-B, B-C acquisition stages. 
In general, the superordinate and subordinate words proved to be about 
equally effective as mediators, and the degrees of their effectiveness depended 
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upon the age of the subjects. Their effectiveness as mediators increased with 
the increasing age of the subjects. The effectiveness of the mediators seemed 
to be depended upon how meaningful they were to the subjects . For this reason, 
the superordinate words might be too difficult as learning materials for the 
fourth grade level. 
The high associational fluency level did not seem to have over-all 
advantage above the low associational fluency level in producing mediation despite 
the fact that associational fluency factor had a rather high positive correlations 
with IQ. And findings in the literature indicated that the amount of mediation 
produced increase with the increasing levels of IQ. It might be condluded that 
though the high associational fluency level had advantage in producing mediation 
over the low associational fluency level in terms of IQ but the advantage would 
be offset by the fact that with the superordinate and subordinate words as 
mediators the high associational fluency groups would create more competing 
responses to the mediation than the low associational fluency groups would. 
Male and female seemed to be equally efficient in utilizing superordinate 
words as mediators. This would indicate that the two groups had developed a 
similar implicit response pattern to this type of words. However, female 
seemed to have the edge over the male groups in using subordinate words 
as mediators. Perhaps, it could be concluded that girls were more efficient 
with subordinate words than boys which would indicate that girls used more 
subordinate words than boys in their verbal experiences. 
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APPENDIXES 
Appendix A 
Nature of Tests 
1. The nature of the tests that Thurstone used to identify and had 
significant loadings on W (Word Fluency) factor . 
2. The nature of the tests that Thurstone used to identify and had 
significant loadings on V (Verbal) factor . 
3. The nature of the tests that Fruchter used to identify and had 
significant loadings on the "speed of association" factor . 
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The nature of the tests that Thurstone used 
to identify and had significant loadings on 
W (Word Fluency) factor 
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Anagrams . Make as many different words as one can, using only the 
letters in the word G-E-N-E-R-A-T-I-0-N-S. 
Grammar. An objective test of grammar in which the subject is asked 
to correct each wrong sentence by changing a single 
word. 
Disarranged words. Rearrange letters given as nonsense syllables to 
spell the name of animals. 
Spelling. An objective true-false test of one hundred words. 
@.bulary (Thorndike). A test of word knowledge . 
First and last letter. The subject is given the first and the last 
letter and asked to write as many words as possible 
that have the given initial and terminal letters . 
The nature of the tests that Thurstone used to 
identify and had significant loadings on V <Verbal) 
factor 
Reading I (proverb). The test called for the ability to interpret 
proverbs. 
Reading II (quotation). Designed to assess subject's ability to 
interpret quotations. 
Word-grouping. Grouping of words that are similar in some ways . 
Controlled Associations. A test desinged to appraise the ability to 
produce a large number of relevant word associations. 
Inventive Opposites. Subject is asked to produce two opposites 
for every given stimulus word. 
Inventive Synonyms. Subject is asked to supply two synonyms for 
each stimulus word and is given the initial of each of 
the response words . 
Reasoning. A syllogism test in which the subject is asked to judge 
whether an inference follows from the given premises 
Verbal Analogies. Subject is asked to choose a word from a 
multiple choice of words to relate to a stimulus word 
the same way as that of the example analogy. 
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False Premises. A test of syllogistic reasoning in which the subject 
does not have the advantage of dealing with meaningful 
sentences. The premises are absurd and so are the 
conclusions. The subject is asked to judge whether the 
conclusions follow from the given premises, even though 
the premises are known to be either false or meaningless 
in the ordinary interpretation of the words involved. 
Sound-grouping. Grouping of words that are sound alike. 
Grammar. The same test used to identify W factor. 
Vocabulary (Chicago). An objective test of one hundred items dealing 
with word knowledge. 
Vocabulary (Thorndike) . The same test used to identify W factor. 
The nature of the tests that Fruchter used to identify 
and had significant loadings on the "speed of 
association" factor 
Inventive Opposites. The same test used to identify Thurstone 1s 
V factor . 
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Controlled Associations. The same test used to identify Thurstone ' s 
V factor. 
Completion. A f())S'm of vocabulary test in which a definition is given 
and the subject is asked to supply the word. He is 
given the initial letter of the response word, 
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Appendix B 
Tables 31 and 32 
Table 31. The mean IQ and its s. d . , and the mean score of the associational 
fluency and its s. d. of subjects in each of the three grades 
Table 32 . The mean IQ and its s . d., and the mean score of the associational 
fluency and its s . d. of subject in each subgroup. 
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Table 31. The mean 1 0 and its s. d. , and the mean score on the associational 
fluency test and its s. d. of students in each of the three grades 
Grade N Mean IQ s . d . Mean AFa s . d. 
Fourth 50 101. 84 10.97 7.26 4 .52 
Seventh 54 104.85 11. 87 15. 98 6 . 92 
Tenth 51 106.39 12 . 73 22 . 41 8 . 16 
a Associational Fluency. 
Table 32. The mean IQ and its s. d., and the mean score of the associational 
fluency and its s . d . of subjects in each subgroup 
Group 
a 
structure N Mean IQ s.d. Mean AF s . d . 
Fourth grade 
Male 22 100. 45 13. 18 6.73 4 . 44 
Female 28 102.93 8.97 7.68 4 . 62 
High AF 25 109.32 7.17 10. 92 3.07 
Low AF 25 94.36 8.81 3.6 0 2. 10 
Pre-training 25 102.28 11. 26 7. 48 4 . 73 
No-pre-training 25 101. 40 10.88 7.04 4 . 38 
Seventh grade 
Male 26 104.92 11. 40 13. 69 5. 98 
Female 28 104. 78 12.5 0 18. 11 7.16 
High AF 27 109.18 10.08 21. 59 4 . 03 
Low AF 27 100.52 12.12 10. 37 4 . 01 
Pre-training 26 103.85 11. 09 15. 65 7.29 
No-pre-training 28 105.78 12.68 16 . 28 6.68 
Tenth grade 
Male 22 108.64 15.73 21. 72 8. 63 
Female 29 104. 69 9.85 22 . 93 7. 90 
High AF 25 109.64 11. 65 29 . 20 4 . 56 
Low AF 26 103.27 13.16 15. 88 4 . 77 
Pre-training 26 107. 54 14.30 22 . 38 8. 60 
No-pre-training 25 105. 20 11. 04 22.43 7. 85 
a Associational Fluency. 
Appendix C 
Table 33 
Table 33. Raw data on IQ, associational fluency, and mediate association 
learning scores for each subject participating in the study 
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Table 33. Raw data on IQ, associational fluency, and mediate association 
learning scores for each subject participating in the study 
AFb Mc d 
e f Subject IQ esp Msb 
code a 
sp csb 
score score score score score score 
Fourth grade 
lFHP 101 21 0 2 2 1 
2MHN 110 17 1 1 0 0 
3FHPP 112 14 1 1 1 1 
4MHNP 105 13 1 1 1 0 
5FHP 106 12 2 1 0 0 
6FHN 111 12 2 2 4 1 
7MHif> 110 12 3 2 0 0 
8FHN 116 12 2 2 2 2 
9FHpP 106 12 0 3 0 2 
lOFHN 113 11 3 2 3 2 
llMHif> 114 11 1 0 0 1 
12MHN 118 11 0 0 0 1 
13MHPP 123 10 1 0 3 0 
14FHN 111 10 0 0 3 2 
15FHpP 114 10 1 0 0 3 
16FHN 112 10 2 0 3 3 
17FHpP 112 9 1 1 1 0 
18FHN 110 9 2 0 2 3 
19MHif> 120 9 1 1 2 2 
20MHN 109 9 0 2 0 1 
21FHPP 99 8 1 1 3 1 
22FHN 103 8 1 1 1 1 
23FHpP 94 8 1 0 1 3 
24MHN 110 8 2 1 1 0 
25MHpP 93 7 2 2 1 0 
26FLN 97 7 0 0 2 2 
27FLpP 109 6 1 1 1 1 
28FLN 105 6 2 2 1 0 
29ML:i:P 86 6 3 1 1 0 
30FLN 97 6 1 1 1 1 
31ML:i:P 112 6 1 2 1 2 
32FLN 96 5 1 0 1 0 
33ML:iJl 82 5 1 1 1 1 
34MLN 99 5 3 2 1 0 
35MLpP 100 5 1 4 1 0 
36MLN 85 4 3 1 2 1 
37MLpP 97 4 4 1 1 0 
38FLN 94 4 1 1 1 1 p 
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Table 33. Continued 
Subject IQ AFb Mc d e f Csp Msb csb 
code a score score sco~g score score score 
39FLP 100 4 0 0 3 1 
40MLN
1 88 3 1 2 1 0 41FLP 82 3 1 2 1 1 
42FLN 104 2 2 2 1 1 
43FLpP 104 2 2 2 0 0 
44FLN 86 2 0 2 4 3 
45FLPP 101 2 1 1 1 0 
46MLN 87 1 2 2 1 1 
47MLPP 88 1 1 1 1 1 
48MLN 82 1 2 0 1 1 
49MLPP 91 0 0 2 1 1 
50FLN 87 0 3 1 1 0 p 
Seventh grade 
!FHP 116 30 2 0 5 3 
2FHN 113 28 1 1 2 1 
3FHPP 109 28 1 3 2 1 
4FHN 113 27 2 1 1 2 
5FHpP 96 25 1 1 3 0 
6FHN 98 25 4 1 1 1 
7FHpP 121 25 4 1 6 1 
8MHN 123 25 6 0 3 1 
9FHNP 109 24 2 2 1 0 
lOMHrf 126 23 5 3 5 2 
llMHPP 112 22 2 1 3 1 
12FHN 126 22 5 2 6 3 
13FHPP 103 21 4 1 3 2 
14FHN 114 21 0 1 0 1 
15MHiP 100 21 2 1 0 1 
16FHN 88 21 1 1 2 0 
17MHiP 109 20 3 1 3 1 
18FHN 105 20 4 1 2 1 
19FHPP 106 19 1 1 0 1 
20MHN 105 18 5 4 1 2 
21MHpP 119 18 3 2 2 1 
22MHN 123 17 5 2 4 2 
23FHPP 96 17 2 3 1 1 
24FHN 94 17 1 1 1 1 
24FHPP 104 17 0 0 1 1 
26MHN 109 16 4 2 3 0 p 
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Table 33 . Continued 
Subject IQ AFb c d ~b f Msp esp Csb a 
code score score score score score score 
27FHP 111 16 3 0 3 1 
28FLN 107 15 1 1 2 4 
29MLiP 109 15 1 1 4 1 
30MLN 87 15 2 2 4 1 
31MLNP 94 15 1 1 1 2 
32MLPP 105 14 1 3 2 1 
33FLN 111 14 2 0 1 0 
34FLPP 99 14 0 2 1 1 
35FLN 105 14 1 2 2 0 
36ML# 103 13 2 3 4 0 
37MLN 104 13 2 0 1 2 
38FLPP 113 13 4 1 5 2 
39MLN 113 12 2 0 1 0 
40MLpP 102 12 1 1 1 0 
41FLN 122 11 6 4 5 1 
42FLpP 84 11 1 2 2 0 
43MLN 118 10 2 1 0 1 
44FLPP 117 9 2 1 2 1 
45FLN 85 9 1 0 0 0 
46MLiP 100 8 1 1 1 1 
47MLN 88 8 2 3 1 2 
48FLPP 104 8 0 0 1 0 
49MLNP 100 7 4 1 2 1 
50MLP 105 6 2 2 1 2 
51MLN 88 6 2 1 3 0 
52MLPP 85 4 1 2 3 1 
53MLN 94 3 1 1 1 4 
54FLPP 72 1 1 1 2 2 
Tenth grade 
lFHP 133 37 5 0 4 1 
2MHN 99 36 3 0 4 0 
3FHPP . 114 36 6 2 5 2 
4MHN . 112 35 4 1 2 2 
5FHPP . 106 34 1 2 6 2 
6FHN 111 33 3 2 6 4 
7FHPP 106 32 3 0 5 1 
8FHN 116 31 3 1 6 1 
9MHiP . 130 31 0 1 1 0 
lOMHN 91 31 2 1 2 1 
llMHPP 114 31 3 4 2 0 
12FHN 114 30 6 2 6 2 p 
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Table 33. Continued 
Subject IQ AFb c d e f Msp esp Msb 0 sb a 
code score score score score score score 
13MHN 93 29 1 1 2 0 
14MHpP 128 29 5 2 4 1 
15FHN 104 29 2 0 3 1 
16FHpP 109 29 3 1 4 2 
17FHN 110 26 3 0 4 0 
18FHPP 98 26 2 0 6 2 
19MHP 119 26 3 0 2 1 
20FHN 92 24 3 0 1 1 
21FHpP 100 24 5 2 6 2 
22FHN 96 24 2 2 4 1 
23MH~ 117 23 5 1 3 0 
24FHN 107 22 4 1 4 1 
25FHPP 123 22 5 4 4 1 
26MLN 125 22 6 0 6 0 
27MLPP 107 22 3 1 1 0 
28MLN 137 22 6 3 6 2 
29FLPP 101 22 4 1 6 4 
30FLN 112 22 0 3 1 1 
Cl LML~ 102 21 5 1 2 2 
:32FLP 92 20 2 2 5 1 
UFLN 94 19 2 1 0 0 
:34MLrP 112 18 1 0 1 1 
35FLN 102 18 6 1 6 1 
36ML:rP 95 16 1 1 1 1 
37FLP 104 16 0 2 3 2 
38MLN 106 16 3 1 2 1 
39MLPP 133 16 4 0 6 1 
40MLN 102 15 3 2 5 0 
41FLPP 95 15 4 1 4 1 
42FLN 101 15 4 4 6 0 
43FLpP 93 14 2 1 4 1 
44MLN 104 14 1 2 5 0 
45FLPP 95 13 3 1 4 2 
46MLN 94 12 5 1 2 2 
47FLPP 97 12 2 1 3 1 
48FLN 98 11 2 0 1 0 p 
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Table 33. Continued 
Subject IQ AFb c d Me f Msp Csp sb csb 
code a score score score score score score 
49MLP 93 10 4 1 4 0 
50FLN 114 9 3 2 3 0 
51MLiP 76 3 3 3 2 1 
a M = Male F = Female H = High Associational Fluency 
bL = Low Associational Fluency P = Pre-training N =No-pre-training 
Associational Fluency. p 
cA-C score under mediated condition with superordinate words as mediators . 
dA-C score under control condition with superordinate words as mediators . 
~A-C score under mediated condition with subordinate words as mediators . 
A-C score under control condition with subordinate words as mediators . 
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